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[OFFICIAL NOTICE. ] 


Where to Find the Western’Gas Association’s Exhibit, and 
the Custodian Thereof, at the World’s Fair. 





To the Fraternity: The exhibit,of the Western Gas Association. at the 
World's Fair, St. Louis, is located in Section 33A, Liberal Arts Building, 
where Mr. Fred. R Persons, who is in charge of the same, will always 


be on hand to receive visitors amd to explain anything that requires 
e plaining. 








BRIEFLY TOLD. 
~apaaigeulie 

‘*BROKEN HIsToRY” FROM THE.WorRLD’s Fair.—‘‘St. Louis; Mo., 
Nov. 13, 1904.—Dear JouRNAL: The National Commissioners and the 
Committee of the Superior Jury now in session have locked horns as the 
following clipping will show: 

‘*** A conference between members of the Executive Committee of the 
Exposition and National Commissioners John M. Thurston, Phil Scott 
and John F. Miller over the question of awards at the Fair was held 
yesterday. Mr. Thurston, who is a member of the Arbitration Com- 
mittee of the Exposition, arrived yesterday. Mr. Allen, the other mem- 
ber.of the committee from the National Commission, did not reach the 
Fair. It is possible that the differences between the Exposition and the 
National Commission may be settled without recourse to the arbitration 
board. The question at issue now hinges upon the interpretation of the 
law. The local company maintaims that the national commission can 
only review the awards as made by the superior jury, while the nation- 
al commission holds that it is entitled to review the awards and approve 
or disapprove as it deems expedient, Charles W. Knapp, member of 
the arbitration committee, decla¥ed last night that no call had been 
made upon the committee upon arbitration to hold a meeting. He ad- 
mitted that a conference between the Fair officials and the National Com- 
mission had been held, but refused to discuss results of the meeting.’ 

‘The official announcement of awards has been delayed thereby. 
After careful inquiry the writer is satisfied that anyone receiving an 
unofficial notice of award is perfectly safe in using such for advertising 
purposes. I will prepare a list for publication next week of the awards 
as far as known to me. Some notices of awards went direct to the firms 
receiving same, and consequently I have not been able to add them to 
my lists. The awards have all been made by ‘Group Class.’ A very 
active committee of exhibitors are trying now to have the award 
changed so as to name the specific intent of the award. This matter 
has come up rather late, but may go through and may not. We are 


using two heating stoves with gas. There are no other stoves in the 
Palace of Liberal Arts; therefore we are very popular with exposition 
attendants and visitors. We look for a big attendance during the visit 
of President Roosevelt. There is a movement on foot to bring the 
Democratic Governors who were éfected in Republican States. Only 


'15 days left for those who haven't seen the greatest of World’s Fairs. 
‘The following visitors were registered recently at the Western’s booth: 
‘Dr. John Cabot, New York city; Lee R. Kanaga, Fort Wayne, Ind.: 


Wm. W. Seymour, Tacom 


ash,; Chas. L. Griffin, Syracuse, N.Y. ; 
C. H. Dunbar, Higin, “Ai 
O.. 


y E M. Martin, Saltville, Va.; E. C. With- 
. E. Pierce, Syracuse, N. Y.; L. S. Tracey, 
Syracuse, N. Y.; C. D. Shawl, Cleburne, Tex.; Gg Pre 

Syracuse, N. Y.; A.C. Pierce, Chelsea, Mich.; J. A, 
China.—FReEpD. R. Persons,” 
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ELIMINATING MOISTURE FRoM Gas.—Mr. Godfrey L. Cabot, of Bos- 
ton, Mass., writing under date of the 15th inst., says: ‘‘ In your number 
of November 14th, I notice a discussion of the best means of elimi- 
nating moisture from gas. I have in use something like 80 natural gas 

wells, producing every day in the year about 8 or 9 million feet of 

nataral gas, all of which is moist; also, many of these wells blow 

water occasionally, so that naturally this question has been a very im- 

portant one, which has caused a great deal of thought and expense. 

We find it necessary with each source of gas to have a water-catch 

proportionate in size to the flow of the gas, and exposed to the open air. 

After considerable experience, we find that pipe laid horizontally on 

the surface of the ground is the best form of water-catch for us. The 

erect type commonly in use in the natural gas regions is not nearly so 
effective. The problem is two-fold. In the first place, to permit the 
particles of water to fall out of the stream of gas onto the surface of the 
pipe; secondly, to expose the gas to such a large surface of cold pipe as 
to condense as much as possible of the invisible vapor of water—the 
latter, of course, appears in the form of frost in the winter time. The 
best place for the water-catch is at such a distance from the source of 
supply that the gas will be chilled somewhat below the freezing point 

in cold weather, and yet not so far away that the pipe between it and 
the source of supply will be frozen solid. 

‘Every melting day, all of the frost that has formed between the 
water-catch and the source of supply melts and accumulates in the 
water-catch and can be drawn off below. A pet-cock screwed directly 
into the water-catch is a convenient way of drawing off a small 
quantity of water without permitting any gas to escape. The pet-cock 
will not be burst by the frost. For a larger quantity, a 1-inch globe 
valye, screwed onto a close nipple directly in the bottom of the water. 
catch, will also not be broken by the frost, but almost any other form 
of valve will. 

** It is possible to bury the end of the water-catch and the blow-offs 
beneath manure or sawdust and keep them thus from freezing, but this 
does not seem to be necessary and is inconvenient and expensive. 
Needless to say that if your globe valve is connected by anything longer 
tian a close nipple of small pipe, the pipe connecting it will be burst by 
the frost, and the water-catch, of course, must never be permitted to get 
more than one-third full of water. In one water-catch, through which 
about 6 million feet of gas passes aday, we have 8 parallel lines of 10- 
inch casing, and the water-catch is built symmetrically, so that the gas 
will distribute itself equally through these 8 pipes of 10 inch diameter 
each, The pressure on this water-catch is 50 or 60 pounds to the square 
inch; its length is over 40 feet, and it does the work pretty well. It 
would, therefore, appear that gas travelling at the rate of 100 feet per 
minute through a distance of 40 feet, horizontally, will allow most of the 
fine mist or drips of water that may come with it to fall out of the 
stream in that distance. If you were to turn this water-catch upright, 
the finer drops of water would float in a vertical stredm and not fall out 
of it against the sides of the pipe, and the percentage of moisture carried 
past the water-catch would be greater. Of course, most of the condensa- 
tion takes place in the gas main before the gas reaches this water-catch ; 
first, at the water-catches near the wells, and then in the gas main 
itself. Every melting day the portion that is condensed in the gas main 
is carried forward by the tremendous rush of gas until it reaches this 
water-catch, where it stops and is drawn off. 

‘For distributers of artificial gas where the pressure is far less it 
would be good economy to use a large gas tank rather than a water- 
catch made of pipe, as the former plan would have an enormous]! y 
greater section in proportion to its cost, and thereby permit of a slower 
flow of gas, but any complete scheme of desiccation of gas prior to its 
distribution to consumers must combine two main features. Firstly, an 
adequate surface exposed to the open air to thoroughly chill all of the 
gas and condense out of itso much of the moisture as is necessary to 
avoid subsequent trouble; secondly, water-catches of such section as to 
permit ihe gas to deposit all of the water that is present as such—that 
is, in the form of drops or spray. Needless to say there will always be 
some moisture in gas either artificial or natural sold on a commercial 
scale. All that is needful is to reduce this quantity so low that no in- 





convenient amount of this water will appear in the form of frost in the 
service pi 
pipes. Where water has accumulated and it is important to get rid of 
it, if circumstances prevent the application of external heat to the pipe, 
wood spirit is the cheapest thing to melt it out with, excluding, of 
course, substances like chloride of calcium, which would be objection- 
able on other grounds. A tank or water-catch immediately at the! 
works or source of supply, while often desirable, is not alone suflicient. ! 
It is further advisable to have some water-catch to take the water out 
after the gas has been sufficiently chilled, to condense all that is likely | 
wo be condensed in your system of gas mains.” " 


of consumers, or in other places where it might clog the ' 


[ABSTRACT.—CONTINUED FROM PAGE 765. | 


PROCEEDINGS, THIRTY-SECOND ANNUAL MEET- 
ING, AMERICAN GAS LIGHT ASSOCIATION. 


——= > 


HELD IN THE NEW WILLARD Hore.t, Wasuineton, D. C., OcToBEr 


19 TO 21, 1904. 





First Day—OcTOBER 19—MORNING SESSION. 


The President announced that as the time for adjournment was near, 
which would preclude the reading and discussion of a set paper, it 
might be profitable to take up a minor topic of which several were on 
the list. He called on the Secretary to recite such a topic, whereupon 
the Secretary presented the following question : 


‘Can anyone state the nature and length of his experience in re- 
inforcing pressures throughout a distributing system by means 
of a belt line system carried under a moderately high pressure 
and connected into the ordinary distribution system at suitable 
points through properly set governors? ” 

The President asked Mr. Brown, of Milwaukee, to reply to the ques- 
tion. 

Mr. Brown’s response gave a clear idea of what had been done in 
that connection in his city. Having described the growth of the prac- 
tice, which had been in course of development for about 6 years, he 
went on to say that to-day they had several outlying districts supplied 
through 12 district governors, fed by moderately high pressure mains, 
of from 30 inches to 12 inches diameter. That it was their intention to 
lay not less than 16-inch mains for this purpose in future. The 
governors controlling the pressures in the districts taking gas from 
these mains range from 6-inch to 12 inch pipe diameter. The pressure 
on the high system mains in Milwaukee is from 1 to 5 pounds, the 
pipe lines being tested when laid to 7 pounds pressure. The governors 
are placed in brick pits in the streets, especial care being taken to have 
them water tight and with water tight manhole covers. Under the 
manhole covers is a grating covering the pit which automatically locks 
itself to prevent tampering with the governors should the cover be re- 
moved for any purpose. The apparatus in the pit consists of two 
governors, set tandem, with valves and a by-pass for use when clean- 
ing the governors. The first governor receiving the pressure of the 
street main, ‘“‘ which may be anything up to several pounds,” is a 
simple type of balancing governor, and reduces the pressure to about 5 
inches water. Difficulty is experienced in preventing variations less 
than 1 inch to 1} inches at the outlet to this high pressure governor. 
But from this the gas goes to the district governor, set to the pressure 
designed for the district to be supplied, and little trouble was met with 
in keeping the constant pressure on the district mains, which is usually 
5 inches—this is pressure at inlet of second governor not that in the 
district mains. Recording pressure gauges at inlet to high pressure 
governor, between the two governors and at outlet to district governor, 
furnish charts from which pumping charts for each hour may be pre- 
pared. The power used to pump the gas into the high pressure mains 
is in one case a gas and in another a steam engine. In each casea 
positive blower is used, making from 100 to 160 revolutions per minute. 
Considerable jumping is shown by the gauge on the high pressure 
main, but, since no distribution is made, except through governors, it 
does not affect the pressure in the districts supplied. 

Mr. Wm. J. Serrill, of Philadelphia, said in that city they had no 
belt-line for high pressure, but they had several ‘‘ pumping mains” for 
feeding outlying holders. The pressure in these mains was maintained 
at from 30 to 60 inches water pressure—much higher than vhat generally 
existing in the distributing system. That on one of these a 4-inch 
leather diaphragm governor is placed, which has been working for 3 or 
4 years very successfully. At other places needing ‘‘ boosting” during 
certain hours, a man was stationed at an ordinary valve on the connec- 
tion from the pumping main, a pressure gauge being set on the valve 
outlet so he could see it, when by opening and closing the valve he 
could maintain the desired increased pressure in the district so rein- 
forced. Mr. Serrill also called attention to the fact that the adoption of 
these methods of boosting pressures from high-pressure mains ‘‘ does 
away with a good deal of the conservatism of supply (hat has always 
pertained to the gas business.” Making, as they do, the gas supply of 
large districts dependent upon continuous operation of rotating machin- 
ery, and thus placing it more on the basis of electric supply, with its 
incidental uncertainty. 

Mr. R. B. Brown admitted that Mr. Serrill had ‘hit the weak poin 
in the system;” but, he pointed out, the districts reinforced by this 
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method were partially supplied, and during some hours entirely so, by 
the general mains from the low pressure governors at the various 
holder stations. Also, that in the larger works duplicate pumping 
apparatus was installed and ready to be started up at a moment’s notice 
when needed, and a man stood ready to so start it. This he said intro- 
duced the human element into the question in addition tothe machinery, 
and was the weak point in the whole proposition. 

Mr. E. G. Cowdery, of St. Louis, called attention to the advantage 
which this system of high pressure distribution possessed, which was 
the advantage of concentration. This made it possible to make all the 
gas at, and to distribute it from, one station, or in a large city from a 
small number of holder stations, and thus minimize the expense of 
caring for and operating them, so that each station might have capacity 
to supply the entire city so that the temporary shutting down of one 
need not affect the total supply, nor any considerable portion of the 
city. 

Mr. W. A. Baehr, of St. Louis, described the system in use in that 
city as consisting of a belt line of 24-inch pipe, embracing 20 to 25 square 
miles of territory. It is intended to divide the city into units of distri- 
bution, each 1 square mile in area, to be fed at each corner by the high 
pressure system, through governors placed in manholes similar to those 
in Milwaukee. The pressure maintained on the belt line was 5 pounds 
and that decided upon for the districts is a maximum of 3 inches and a 
minimum of 2 inches. Two governors are used in each pit, placed in 
series, and provided with valves and by-pass. Two governors are con- 
sidered necessary, for should one only be used it might give out sud- 
denly and throw the entire pressure into the distribution system. Five 
pounds was decided as the pressure to be maintained in the belt line for 
several reasons. The efficiency of positive rotary blowers being greater 
at about 6 to 8 pounds air pressure, and dropping rapidly as such pres- 
sure is increased, it was figured that, owing to the lesser density of gas, 
a pressure of 5 pounds would give good efficiency. - Greater pressures 
would require either two or more blowers in series, or the use of blow- 
ing engines and possibly compressors. Under 5 pounds pressure it is 
safe to use cast iron pipe with either lead or cement joints. Higher 
pressures, of 20 or 30 pounds, would make it advisable to use wrought 
pipe. Thatin St. Louis would prove very expensive because of the 
many street railways operated by electricity and the consequent exces- 
sive deterioration through electrolysis. 

Mr. H. L. Rice, Aurora, Ills., asked if there were any difference in 
the governor problem, whether you boost the pressure in ‘a city, or 
whether you supply a small town from a high pressure main. 

Mr. T. D. Miller, New Orleans, in reply said there were few dis- 
tributing systems on the New Orleans side of the river for boosting the 
low pressure mains. That across the river to the town of Algiers was 
supplied by a pipe line under the river with gas at a high pressure. 
The distribution then is under low pressure through a system of low 
pressure mains. In the city proper some trouble had been experienced 


used customers would next morning be out of gas. In Algiers no 
trouble is experienced, except now and then the pipe line under the 
river has to be blown out. In the 12-inch belt line now laid, taking its 
gas at one end from a high pressure governor and the other end, about 
a mile distant, taking gas from the Jefferson City holder, the results 
obtained were satisfactory. Mr. Miller advocated the use of two gov- 
ernors in tandem, and an auxiliary governor, in case either of the 
others failed to operate. One governor reduced the pressure from 25 
pounds to 8 ounces, the second one took the gas at 8 ounces and reduced 
the pressure to, say, 3 inches water. He thought it would be unsafe to 
attempt to reduce with one governor the pressure from 25 pounds to 3 
inches, and kept a single governor installed to take the place of either of 
the others in case of repairs being necessary. 

The discussion having been closed the President appointed the fol- 
lowing gentlemen as a 


COMMITTEE TO NAME PLACE FOR NEXT MEETING, 


E. G. Pratt, Milwaukee, Wis.; Thomas D. Miller, New Orleans, La. ; 
Charles F. Prichard, Lynn, Mass. 


On motion an adjournment was ordered until 2:30 P.M. 





First Day-—SEeconp SESSION. 


The meeting was reconvened at 2:30 P.M. The first business to engage 
the attention of the Association was the paper, by Mr. E. H. Earnshaw, 
of Philadelphia, on 

OXIDE PURIFICATION. 


[For the text of Mr. Earnshaw’s paper, see JOURNAL, Oct. 31, 1904, p. 


Discussion. 

Mr. Earnshaw’s paper was followed by an interesting discussion. 
Mr. W. A. Baehr, of St. Louis, cited an experience gained in his city 
of omitting the housing of purifying boxes, even though made of steel 
plates } inch thick, during last winter, with the thermometer own to 
zero, for a considerable length of time. The boxes had no seal but the 
tops were bolted on with joints of red lead or some similar mixture. He 
thought quite a saving in cost of installation and intcrest might so be 
effected. : 

Mr. F. Egner, of Norfolk, Va., asked Mr. Baehr if lime or oxide were 
used in the outside boxes, and on being informed that oxide was used, 
asked if the temperature of the interior of the boxes had been taken 
during the zero weather, because, as Mr. Earnshaw had pointed out, as 
the temperature was lowered in the oxide its efficiency was reduced, 
and when it reached the freezing point of water the oxide ceased to 
purify. 

Mr. Baehr replied that the outlet temperature was constantly observed. 
That once or twice the gas dropped to 50°, but by taking proper steps it 
was soon raised to 70° F., and they had no trouble with it. 

Mr. Egner thought Mr. Earnshaw had very cleverly demonstrated 
the fallacy of employing too few purifying boxes in series, and con- 
tended against the false economy of erecting only two boxes at any gas 
works. He differed from Mr. Earnshaw in the conclusions expressed at 
the end of Table VII.; since he had found, by careful exderiments under 
working conditions, that instead of a loss there was a gain in candle 
power by the admission of atmospheric oxygen, within certain limits; 
this limit being reached when about 14 per cent. of air was admitted 
with the gas to the purifiers. 

The President invited those having used so-called ‘‘ old boxes,” in- 
cluding concrete boxes and very deep ones, running from 10, 12 or 14 
feet deep, and also the Doherty-Butterworth box, to give the meeting 
the benefit of their experience. 

Mr. John D. Shattuck, of Chester, Pa., described a set of four con- 
crete boxes, 25 feet square by 7 feet deep, the oxide being worked in two 
layers of 30 inches each. The installation is similar to that in use at 
New Orleans, and should cost at present prices $3 per 1,000 cubic feet 
daily purifying capacity. A special feature of interest connected with 
these boxes was a home-made, overhead trolley system for handling the 
oxide and operated by an electric motor. The dynamo operating this 
trolley—hoisting apparatus, together with supplying lights in the puri- 
fying house and about the works—is driven by a 5-horse power gas 
engine. The cost of handling the oxide per bushel by this means, the 
requirements being 40,000 bushels per month, is .00625 cent. The cost 
for hand labor before the trolley system was completed was 1.2 cents 
per bushel. The chief difficulty experienced with the boxes was in get- 
ting them tight because of the porous nature of the concrete, but that 
was finally overcome by the use of a wash of silicate of soda applied on 
the inside of the boxes. 

Mr. T. D. Miller spoke of concrete boxes with 6-inch walls erected in 
New Orleans that had no mechanical defects which had not been over- 
come. While speaking, he wished todiscuss some of Mr. Earnshaw’sex- 
periments, and by way of apology quoted thesaying, ‘‘Fools rush in where 
angels fear to tread.” He contended that Mr. Earnshaw in his experi- 
ments maintained a rate of flow of the gas through the sponge greater 
than the recognized economical rate. That at the rate of flow of } of an 
inch per second or on a basis of .7 of a square foot per 1,000 feet per 24 
hours, the practice of passing the gas through one box, another and an- 
other was utterly and absolutely useless. If the result could be accom- 


and then another, it could be done every bit as well in one layer if the 
flow were slow enough to give the oxide sufficient time to operate. He, 
tnerefore, took exception to Mr. Egner’s position that two boxes in a gas 
works were not sufficient, provided said boxes were large enough, He 
said two boxes, each 18 feet by 24 feet, were installed in the Dallas gas 
works, in 1895, and were operated with 5 feet of sponge on one set of 
trays. From then until 1902, when he left Dallas, changes were made 
not oftener than once every 10 or 12 months, though making 40 to 
50,000,000 feet per year. The boxes were never foul all the way through, 
because back pressure would necessitate a change before the last 10 or 
12 inches of sponge in the box were used up. No air was used in the 
purifier with the gas, but once or twice to revivify the oxide the box 
cover would be raised and air be drawn through. 

Mr. Miller said his experience pointed to a simple rule fof working 
out what efficiency one should have in the boxes as follows: The flow 
of gas through a purifying box in cubic feet per minute should be the 
area of a single box expressed in square feet. In other words, with a 
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flow of 48 feet of gas per minute in the purifying box, in order to get a 


plished on a rapid flow by passing the gas through one layer, another. 
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speed not exceeding } of an inch per second, one should have a box 48 
feet square. Regarding the reduction in candle power from the use of 
air with the gas in purifiers, Mr. Miller said that Mr. Earnshaw’s re- 
sults were pretty much in line with everything of that kind he had 
seen published, nevertheless, he did not think the same reduction in 
candle power would obtain no matter how the air was introduced into 
the gas. He suggested to Mr. Earnshaw that in future experiments he 
would try different methods of introducing air at different places; also, 
to consider the temperature of the air when introduced and of the gas 
at that time and place. 

Mr. Donald McDonald, Louisville, Ky., thought Mr. Earnshaw’s ex- 
periments tended to prove that reversal of flow was a failure, and that 
admission of air with the gas was a failure. That in reversing the flow 
sulphur is added by the foul box, and that by admission of air 4 per 
cent. of candle power is lost for 2 per cent. of air admitted. 

Mr. H. L. Rice, Aurora, Ills., thought that Mr. Earnshaw’s results 
did not disprove the theory of reversal of flow, but that those results 
would have been better had he decreased his rate of flow and increased 
the frequency of his reversals. The underlying theory is that con- 
tinuous revivification is most advantageous when carried on in the 
presence of the purified gas only; hence it made no difference how this 
was accomplished by reversing within the box, or reversing the 
sequence of the boxes, or by using the old-style center seal and putting 
one box ahead periodically. For efficient results the alterations must 
be frequent, and not postponed until all the boxes show somewhat foul. 
The prime conditions are large area in the boxes and frequent re- 
versals. The advocates of this system are seeking economy, not only 
in operating but in the cost of installation in the capital invested. 

Mr. Rice agreed with Mr. Miller that the results of air introduction 
upon candle power as set out in the paper only concerned its introduc- 
tion at one point and with one kind of gas, and should not be deemed 
conclusive for all cases; that since the effect of air introduction varied 
with the point of introduction and the manner in which it was done, 
the question wass worthy of further careful research and study. 

Replying to the President’s request for experience gained in using ex- 
cessively deep boxes, Mr. R. B. Brown, while not admitting that his 
12 feet deep boxes were ‘‘excessively deep,” said they gave no serious 
trouble. It was soon learned, as shown by Mr. Earnshaw with bis 
figures on the reversing, that the last boxes did not clean up rapidly 
enough. It was, therefore, decided to change the method of running 6 
boxes in series and to run each set as a reversal set of 3 boxes, and to 
put a steel box out of doors as a catch-box, of very large area and 
“excessive” depth, this catch-box to be changed only as the pressure 
increased, which would be very slowly; wherefore long runs might be 
expected. It would be cheaply constructed without machinery. The 
boxes have an apparatus for revivifying the oxide in place, which is 
also used for clearing them of bad air while the men are at work in 
them. 

Regarding the Doherty-Butterworth boxes, Mr. Irvin Butterworth, 
of Grand Rapids, said he was only the step-father not the father of the 
box, although he would not be ashamed to own its paternity. That as 
Mr. Doherty was the father the latter would give the details of these 
boxes. However, he would mention that they are in use in a number 
of works and as far north as Madison, Wis., they were placed out of 
doors, logged with wood tu prevent radiation of heat, and were work- 
ing without any trouble whatever. He agreed with Mr. Earnshaw that 
the greatest opportunity for economy in purification was to dispense 
with the purifying house entirely. Data obtained from a dozen repre- 
sentative works last winter proved that by omitting the purifying house 
a saving in cost of interest charges, taxes, insurance depreciation, etc., 
could be made of about two-thirds the operating cost of purification. 

Replying to an inquiry from the President, Mr. Cowdery said all the 
purifiers built recently in St. Louis are out of doors, and the cost of in- 
stallation was $2 per 1,000 cubic feet daily capacity. The figuring was 
based upon 1,000 cubic feet of gas per square foot of area, using two 
layers of oxide in each box. 

Mr. Donald McDonald, Louisville, described a purifying box placed 
out-of-doors in his city, as being cylindrical in shape with a balloon- 
shaped top, that shape having been selected as needing no bracing. Its 
lining was of 4-inch brick, laid in cement to prevent rusting, and filled 
with trays made of 2j-inch square, yellow pinesticks. The back lining 
served to keep the gas warm enough during the winter. It is built of 
1s inch wrought iron and, figured to safely stand 36 inches water 
pressure. 

Mr. C. A. Learned, Meriden, Conn., said he had adopted the plan of 
reversing his purifiers, suggested by Mr. H. L. Rice, at the meeting of 
the Ohio Gas Light Association, through his set of 4 purifiers, which 


are 16 by 16 by 6 feet, and hold 600 bushels each. They had passed 60 
million feet without emptying a purifier. There was 50 per cent. by 
weight of sulphur in the oxide, so they would soon have to substitute 
new material. His system of changing forward throws the foul box 
nearest the town every Monday, but a recent test made just after such 
a change showed only 10.26 grains sulphur compounds per 100 feet of 
gas; wherefore he was well satisfied. 

Mr. A. G. Glasgow said he was struck during the discussion by the 
seeming uncertainty existing in the minds of many about the effect 
upon the candle power of admitting air into the gas during purifica- 
tion. He was quite positive that admitting 2.5 per cent. air, or 2 per 
cent. nitrogen to illuminating gas would necessarily reduce the candle 
power. He seemed to ascribe any seeming increase that might appear 
to the testing being made with burners not exactly proportioned to ob- 
tain the best effects from the particular gas tested. 

Mr, T. D. Miller contended that Mr, Earnshaw’s experiments had not 
been carried far enough to warrant the conclusion that 2 per cent. of 
air will reduce the candle power of gas 4 per cent. under all conditions. 
He thought it would not do to draw a general conclusion from a 
special set of experiments. 

Mr. Glasgow said he could not see how it entered into the question 
where or when air was introduced, provided all the oxygen, as was so 
in this case, was used up in the process of purification. 

Mr. Miller was ready to accept the statement, if Mr. Glasgow could 
cite any case where that sort of experiment had been exhaustive. 
Everybody accepted the statement, ‘‘If you put airin gas you reduce 
the candle power; ” but it had not been proven. 

Mr. Earnshaw in closing the discussion stated that his object in mak- 
ing the experiment was to obtain data on certain points hitherto in 
doubt. For instance, all know that the greater area of the boxes the 
longer time the oxide would last without shifting, but no definite rule 
was established by which it can be determined whether a decrease in 
rate of flow of say 10 per cent. and make exactly that increase in the 
life of the oxide, other conditions being the same. There was ample 
field in this line for further investigation that would prove profitable. 
The question of admitting air with its effect on candle power was still 
unsettled, but he thought he had determined the effect of air on the 
candle power of coal gas for one set of conditions. There were other 
conditions which would change the results, but personally Mr. Earn- 
shaw did not believe it would prove so. He hoped the discussion would 
bring out some cxplanation of the observed increase in H,S in the gas 
for several days after the foul box was placed on the outlet. 

The President—I think Mr. B. E. Choller is in the room and I under- 
stand that he desires to speak upon this subject. 

Mr. B. E. Chollar (Kansas City, Mo.)—Several months ago, during 
the spring, I received a letter from our President, stating that the puri- 
fication question would come up for discussion at this meeting, and re- 
questing me to prepare, if possible, a description of my purification 
system ; short, crisp and concise. 

Shortly after that I received a letter from Mr. Earnshaw, which was 
followed by others inclosing statements of results of experiments that 
he was making. I did not know at that time that he was preparing a 
paper for this meeting. 

He was obtaining unexpected results and asked me if I could explain 
them. I wrote him that I doubted if he was really trying my system; 
I have tue same doubts now, and if decision in regard to the process is 
to be based upon these experiments, I am inclined to agree with Mr. 
McDonald. ‘ 

I have prepared a short discussion which I will read. I have had it 
printed in the form of leaflets for distribution. 


‘In the following brief explanation of the process whereby the puri- 
fied gas revives the fouled oxide, the action of sulphuretted hydrogen 
on the oxide will be designated as reduction, because reduction means 
the taking away of oxygen, and accordingly the action of the oxygen 
will be called reviving because it adds oxygen. 

‘* By the ordinary system of oxide purification, the clean boxes are put 
to work at the clean end of the set, and moved step by step backwards 
against the flow of the gas, to the effect that when a box reaches the 
end where the oxide needs the greatest energy, its vitality is practically 
exhausted. That is, just at the place where the oxide should have the 
greatest strength and vigor, it is virtually played out. 

‘This method of working follows out the old dry lime method, with- 
out due consideration of the difference between the chemical action of 
lime and oxide. 

‘Oxide was substituted for lime chiefly on account of the foul product; 





but the same boxes were continued, and in the same order of sequence. 
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‘* Later on it was discovered that the admission of a small quantity of 
free oxygen had a beneficial effect in purification, and for many years 
this practice has been followed with satisfaction. 

‘The purification of gas from sulphuretted hydrogen is effected by the 
means of oxygen, yet those gases in a free state will not combine. If 
. they would, the purification problem would be too easy. 

‘**The sulphuretted hydrogen gets all its oxygen from the oxide by re- 
ducing it. Therefore any free oxygen added, in order to do any good, 
must first combine with such reduced oxide. 

‘* Free oxygen in the presence of sulphuretted hydrogen does not serve 
to revive the oxide as a mass, but acts only to retard the fouling pro- 
cess. You can’t revive fouled oxide with foul gas, because it is foul 
gas that has already fouled it. 

“The only place where reviving might occur is in a small space near 
the clean end of the set, where there is little or no sulphuretted hydro- 
gen. In this space the oxide is clean and no such action is needed. 
The system whereby the purified gas revives the fouled oxide is easily 
defined. Connect the purifiers so that foul gas can be taken at either 
end of the set and discharged clean at the other, and you have it. 

** The clean oxide is put next tothe foul inlet where it can do the most 
good instead of the least. 

‘* Fresh oxide at this place removes the sulphuretted hydrogen in the 
quickest possible time and in the least possible space, and not in the 
slowest time and the greatest space, as by the common system. 

‘*The sulphuretted hydrogen being removed and out of the way, the 
gas carrying free oxygen, having nothing to hinder its action, is afforded 
time and space effectually to revive any fouled oxide that may be in its 
way. 

‘* When the gas begins to show a foul test at the ontlet, itis not neces- 
sary to put a fresh box to work as by the ordinary practice; a reversal 
of flow through this set effects the same result and saves a change. 

‘*This reversal brings a revived box back to the foul inlet; the fouled 
box passing to the clean end to be revived by tiie oxygen in the puri- 
fied gas. 

‘The purified gas is not fouled in passing through the fouled oxide. 

‘*The reversing process can be repeated over and over again alternately 
fouling and reviving the boxes until a box refuses to-clean up, when it 
must be emptied and refilled asis usual. 

‘*The system can be applied to any existing form of apparatus; the 
only alteration required is to provide for transposing inlets for outlets 
and outlets for inlets, so as to take foul gas at either end of the set and 
discharge it clean at the other. 

‘““The accompanying diagrams will illustrate the working of the 
system applied to three forms of apparatus severally. 

‘** Plate I. shows the system as applied to an ordinary 4-box set. The 
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‘* When the valves S-1 and S-2 are open and R-1 and R-2 closed, and 
the center valve cover in position shown at A, the gas takes the course 
1-2-3-4-5--6 and out, 7 and 8 being off. By opening R-1 and R-2 and 
closing S-1 and S-2, the flow takes the reverse direction, viz., 
6-5-4-3-2-1 and out, 7 and 8 being off as before. 

‘* By setting the cover as at B and working straight through (S means 
straight and FR reversing) the gas takes the course from the cleanest to 
the foulest box, thus, 8-7-6-5-4-3 and out, 1 and 2 being off. By re- 
versing the flow with the reversing valves as before, the gas goes back- 
ward through 3-4-5-6-7-8 and out, 1 and 2 being off. By placing the 
cap in the several positions A, B, C and D, any box may be thrown 
out and the rest worked in any desired order of sequence, and the flow 
backward or forward at pleasure. 

‘‘Tke heavy lines represent the connections below the oxide and the 
light ones those above. 

‘* Plate II. shows a 2-box set with center valve and reversing connec- 
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PLATE II. 





valves R-1, R-2, S-1, and S-2, with their connections, show the 
means of reversing the flow through the set. 


tions. Position A of cover and working straight gives the course 
through both boxes in order of 1-2-3-4 and out. By reversing, the gas 
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goes backward through 4-3-2-1 and out. With cap in position B the 
flow goes through both boxes 3-4-1-2and out; and by reversing, 2 1-4-3 
and out. Position A-1 works one box through 2-1 and out; by re- 
versing, 1-2 and out, the other box being off. With cap as at B-1 one 
box is off, the gas going through 4-3 only and out; by reversing, the 
course is 3-4 and out. 

‘* Plate III. shows asetof two boxes with two small center valves with 
no central openings. With two boxes on and working straight, the left- 
hand box first, the gas takes the course 1-2-3-4 and out; reversing, 4-3- 
2-1 and out. With the right-hand box first, working straight, 1-3-4- 
2-3-1-2-4 and out; reversing, 4~2-1-2-2-4-3-1 and out. With right- 
hand box only, working straight, the course is 1-3-4 and out; reversing, 
4-3-1 and out. With left-hand alone, the courses are 1-2-4 and out, 
and 4-2-1 and out respectively. 


‘*It must be remembered in all cases the center valves govern the 
sequence of the boxes, while the stop valves control the direction of 
flow. 

‘* Deep beds are better than shallow ones, and large areas better than 
small.” 


Thanks for the Earnshaw paper were passed by a rising vote. 
(To be Continued. ] 








(Continued from Page 767.) 
Consumers’ Meters. 
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[A paper prepared for and read at the Thirty-second Annual Meeting 
of the American Gas Light Association, by Mr. B. H. SPANGEN- 
BERG, Philadelphia, Pa.]} 


TaBLE C.—Tén 5-Light Meters.— Maker No. 3.—Gas Passed per Hour 


-—--—3-10 Inch L.css in Pressure.——-. ———5-10 Inch Loss in Pressure.--—— 
Before Alterati.n. After Alterat on. efore Alteration, After Alteration. 
(Cubie Feet.) (Cubic Feet.) (Cubic Feet.) (Cubic Feet.) 
62.40 86.20 82.40 123.60 
52.60 76.20 81.00 118.80 
57.20 76.80 82 40 121.80 
50.40 76.20 81.60 118.80 
52.80 73.20 80.40 117.00 
56.40 80.40 80.20 124.80 
52.20 80.40 79.80 120.00 
52.20 70.20 81 00 117.00 
57.00 86.40 81.60 126.00 
54.00 80.40 80.40 126.00 











_ Avg. 54.72 Avg. 78.64 Avg. 81.08 Avg. 121.38 


Ten 5-Light Meters.— Maker No. 4.—Gas Passed per Hour. 


—~——8-10 Inch Loss in Pressure.—-—. ———5-10 Inch Loss in Pressure ——— 
Before Alteration. After Alteration. Before Alteration. After Alteration. 


(Cubic Feet.) (Cubic + eet. Cubic Feet. Cubic Feet. 
54.60 78.00 84.00 123.60 
51.30 75.00 80.40 120.00 
54.60 84.60 84.60 128.40 
60.60 94.80 91.80 130.20 
60.00 93.60 92.10 127.20 
64.80 99.00 93.60 136.80 
60.60 94.80 90.00 135.00 
69.00 100.20 94.00 139.80 
61.20 95.40 91.80 130.20 
61.80 96.00 92.40 130.20 








Avg. 59.85 Avg. 91.14 Avg. 89.47 Avg. 130.14 
From the aboye it will be seen that for Maker No. 5 the average 
capacity per hour under ,*; inch loss was 54.72 cubic feet before alter- 
ation, and 78.64 cubic feet after alteration, or a gain in capacity of 23.92 
cubic feet = 44 per cent., and under’; inch loss was 81.08 cubic feet 
before alteration, and 121.38 cubic feet after alteration, or a gain in 
capacity of 40.30 cubic feet = 50 per cent. 
For Maker No. 4, the average capacity per hour under ,',; inch loss 
was 59.85 cubic feet before alteration, and 91.14 cubic feet after alter- 
ation, or a gain of 31.29 cubic feet = 52 per cent., and under ,'; inch 
loss was 89.47 cubic feet before alteration, and 130.14 cubic feet after 
alteration, or a gain of 40.67 cubic feet = 45 per cent. This shows that 
the purchaser would have received about 50 per cent. more capacity 
value for the original money spent for these 5-light meters if they had 
been provided originally with the 10-light valves and channels, while 
the extra cost of manufacture would not have exceeded 1 per cent. of 
the original cost. This appears to be a very great gain to the purchaser— 





meter—but it will be shown further on in the paper that for approxi- 
mately this same increased cost they could have been given 120 per cent. 
of increased capacity. This is true of the 3-light and 5-light sizes, and 
in larger sizes this increased capacity value for practically no increased 
cost of manufacture will reach 200 per cent., or three times the present 
capacity. These figures appear to be startling, but can and will be sub- 
stantiated further on. 

Similar experiments were made with ten 3-light meters of Maker No, 
4, as per Table ‘‘ D,” following: 


TABLE “D.”—Ten 3-Light Meters.—Maker No. 4.—Gas Passed per 


Hour. 

—%10 Inch Loss in Pressure -— --—5-10 Inch Loss in Pressure.—. 
Kefore After Before After 
Alteration. Alteration. Alteration. Alteration. 
(Cubie Feet.) (Cubic Feet ) (Cubic Feet.) (Cubic Feet.) 
34.80 52.60 54.20 84.40 
37.20 54.00 56.10 86.80 
39.00 60.00 56.70 7.30 
38.10 55.20 55.80 85.80 
33.60 51.60 54.20 81.60 
37.80 53.00 56.10 86.40 
39.00 60.00 57.00 87.60 
38.40 59.40 56.40 87.60 
37.80 59.00 56.70 87.00 
39.00 56.40 57.00 86.40 


Avg. 37.47 Avg. 56.12 Avg. 56.02 Avg. 86.09 


An analysis of this table shows an average capacity per hour, under 
#s inch loss, of 37.47 cubic feet before alteration, and 56.12 cubic feet 
ifter alteration, an increase of 18.65 cubic feet, = 50 per cent.; under 
*; inch loss, an average capacity per hour of 56.02 cubic feet before 





alteration, and 86.09 cubic feet after alteration, an increase of 30.07 
cubic feet, or 53 per cent. 


The results in Table ‘‘D” are very similar to and confirm those in 


Table ‘‘C,” and the same deductions and remarks are applicable to 


both tables. 
The above experiments have been selected as representative of the 


great number made by us, but the great mass of similar information 


gathered will not be quoted, as it would make the paper too long. 

For several years prior to the experiments outlined above, tests for 
capacities have been made, and the records show very large differences 
in the capacities of all sizes of meters; and even the same size by tae 
same maker, but made in different years, will vary as much as 100 per 
cent. in the capacity value. At least one manufacturer confirms this 
statement on page 253, Progressive Age, May 16, 1904. 

‘*They would not pass ata given pressure more than one-half the 
gas that the present 5-light meter will pass.” 

In the larger sizes, 100-light and over, it was found necessary iu 
Philadelphia, on account of this great difference in capacity value, to 
ascertain the capacity of each one of these meters, to divide them into 
2 classes, and to distinctively mark each meter ‘“‘L” or ‘‘S” (large or 
small), in order that the fitter, when setting the meter, might know 
which size to use with a certain installation of burners. The smaller 
meters might advantageously be marked in the same way. 

As so great « difference was found to exist in the capacities of meters 
of the same nominal size, exhaustive experiments have been made to 
determine why these differences do exist, and what should be done to 
eliminate them as far as possible. 

Assuming that the size of the meter unigns has been chosen as the 
basis for rating the size of the meter, the amount of gas which will pass 
through these unions in 1 hour, with a certain lossin pressure, is, of 
course, the greatest amount that can pass through the finished meter 
and unions.in 1 hour, with that same loss in pressure. If the other 
passages through the meter, namely, the columns, the opening into 
long channel, the long channel itself, the opening from the long chan- 
nel to the valve box, the minimum opening of valves, the pocket or 
diaphragm channel, the fork or ‘‘Y” channel, and the opening from 
the fork channel into the outlet column, are made of sufficient area to 
pass, without further appreciable loss of pressure, the gas which will 
pass through the unions, the maximum limit of capacity per hour will 
have been reached. From this deduct the amount absorbed by friction 
in operating the moving parts, and the balance will be the net capacity 
per hour of the meter. 

All passages can be made of sufficient size to accomplish this, except 
the passages through the valves. The maximum size of the valves is 
limited; first, by the distance, ‘‘C” (see Table ‘‘B” in Appendix) across 
the table top, and second, by the size of the disks and diaphragms 





50 per cent. increase of capacity value for 1 per cent. increase of cost of 


which drive the valves. 





— 8 we me — fe Cll 


—_—— OE ee 


oFreae 











Nov. 21, 1904 American Gas 








Light FZournal. 807 








TABLE TOP, SHOWING VALVE SEATS wf CHANNELS. 











mm 
re 

















2 

: 
: 
| 


iH i 





always possible. It therefore becomes necessary that a schedule be pre- 
pared by the manager, which shall state definitely the size of meter 
which must be set to meet the requirement of each new applicant. As 
the man who actually does the work of installing the meter does not 
usually come in contact with the manager, and as the manager cannot 
usually inform himself of the requirements of each new applicant, it is 
advisable to have the schedule printed and placed in the hands of the 
man who must decide in each case which is the proper size of meter re- 
quired. Such a schedule would be based; first, on the adtual number 
of cubic feet per hour which the burners installed would require; sec- 
ond, on the estimated amount per hour which these burners would 
consume. The first figure should be determined by actual count of the 
burners, a record being kept showing the kind of burners, for example: 
Example No. 1— 


Residence No........ Rivest... cacapecens 
26 lighting burners equal 26 5-foot burners. 
1 gas range ‘* 16 5-foot " 
1 water heater " 6 5-foot _ 
Total, ‘* 48 5-foot ™ 
Example No 2— 
Factory No........ Street .sssscad i £e 
150 lighting burners equals 150 5-foot burners. 
1 water heater Ks 6 5-foot %y 
110-H.P.gasengine ‘* 40 5-foot a 
Total, 196 5-foot 


Example No, 3— 
Store No........ Stvect. ..sstsewee 
48 lighting burners equals 48 5-foot burners. 
In Example No. 1 the actual number of'5-foot burners is 48, but local 
conditions must guide the manager in determining the second figure; 





we, 


Plain Meter. 
Standard Names of the Parts Shown Above; 
Reference Referenc3 
No. | No 
1. Inlet column. | 8. Outlet or fork channel port. 
2. Long channel. | 9% Diaphragm outside port. 
3. Partition. | 10. Clam shell or diaphragm port. 
4. Long channel outlet. | IL. Valve seat. 
5. Outlet column. 12. Diaphragm channel. 
6. Fork channel outlet. | 13. Diaphragm (or pocket) chan- 
7. Fork channel. nel, 


(The names given above apply also to the Prepayment Meter.) 


The relation between the sizes of valves and the sizes of disks varies in 
the different makes of meters, but no comparison of them will be made. 
Suffice it to say, that as the valves are actuated and are kept in motion 
by the disks, the larger the valve in proportion to the disk the greater 
will be the pressure required to operate the valves, and the greater the 
loss in pressure through the meter. While this factor is too important 
to be overlooked, experiments have shown that the capacity of each and 
all of the different sizes of meters examined is limited only by the size 
of valve which can be placed on the table-top, while still allowing suf- 
ficient room for good workmanship and ease of assembling or repairing 
the parts. This may all seem, and undoubtedly is, very elementary, 
but in view of recent discussions concerning this subject, why not? 

Experimental meters made by the writer have further borne out the 
fact that, even if meters of each size were made so as to fully utilize the 
available inner space without exceeding the present outside dimensions, 
no fixed relation would exist between nominal and actual capacities ; 
for instance, a 3-light so made will deliver 49 cubic feet per hour per 
nominal light, while a 500-light so made will deliver only 15 cubic feet 
per hour per nominal light, both being tested under the same differential 
pressure. Therefore, if present outside dimensions for each size of meter 
are adhered to, and the present nomenclature is continued, no fixed re- 
lation between nominal and actual obtainable capacities can ever be 
established. 


Seconp SectTion.—Disadvantages of Present Nomenclature. 


We will now consider the difficulties of installing the proper size of 
meter for any installation of burners from those meters which we 
have in stock. 

The proper size of meter required depends upon the number of cubic 
feet of gas required per hour. The determination of this amount may 
seem a comparatively easy matter, and probably would be if the 
head of the department responsible for it could give each case his per- 


namely, the average amount per hour which these burners would re- 
quire. If he should decide that the majority of residences in his locality 
would use only 50 per cent. of these 5-foot burnersat one time, and base 
his schedule on that percentage for residences, in Example No. 1 he 
would require a meter which would supply 50 per cent. of 48 burners 
times 5 cubic feet, equals 120 cubic feet per hour. 

In Examples Nos. 2 and 3 it is probable that all of the burners would 
be lighted at some one time during the 24 hours, and he would probably 
determine that a meter large enough to supply all of the burnersat one 
time would be required. In Example No. 3, a store having 48 burners, 
he would then specify a meter equal to supplying 48 burners’ times 5 
cubic feet, equals 240 cubic feet per hour. This would mean a meter of 
twice the capacity required for the residence in Example No. 1, although 
the latter has as many burners as Example No. 3. 

These records can be kept in any convenient form, so that the office 
man who receives the order can then refer to them, and from the printed 
schedule select the proper size of meter for eaeh class of installation. 
For conveniencé, this schedule might be classifisd somewhat as follows: 


Schedule for Setting Meters. 


--Residences and Boardmg Houses.— 
Without A ppli- With Gas Appli- Hotels, Stores 


ance. ance. and Factories. 
Proper Size of 


Number of Proper Size of Proper Size of 
Burners. Meter. Meter. Meter. 
eS er 3-light. 3-light. 3-light. 
31.46:90..... 3-light. 5-light. 10-light. 
21 to 30...... 5-light. 5-light. 20-light. 
81 to,.40...... 10-light. 10-light. 30-light. 
Ete. Etc. Ete. Ete. 


This table, used in connection with the burner records as shown in the 
examples above, will indicate the size of meter to be used for any given 
installation of burners. 

The manager cannot designate the proper size of meter for each class 
of supply as above until he first determines at what loss in pressure he 
will operate the meter, and also what is.the capacity of the meter under 
that loss in pressure. Just what should be allowed for maximum dif- 
ferential pressure between the inlet and the outtet of the meter is a ques- 
tion for each manager to decide for himself. His decision would be 
influenced by tha following conditions: 


With , inch loss, nearly all meters, as now made, show fluctua- 
tions of flame. 

With ,*, inch‘loss, flame is steady. 

With ,', inch loss, flame is steady. 

With ,4; inch loss, flame is steady. 

With 3, inch loss, flame is steady. 

With {; inch loss, capacity falls rapidly in percentage. 





sonal attention, but in a business of even small magnitude this is not 


With ,'; inch loss, capacity falls very rapidly in percentage, 
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These capacities follow approximately the following line: 


hoss iw 
PRESS VAR. 


. 





S"-- .- 


4--- 
” i cil 


w--- 
es ——— 

















f”- - 























: ; ; : 
Saal 2 X) 4 5 
The street main pressure obtainable or advisable will be a large 

factor in deciding just what loss to allow through the meter. Where 
conditions demand or enforce extremely low pressure in the street 
main, the manager may decide to operate the meters with an average 
loss of .2 or .3 inch, but an inspection of the above chart will show that 
with .2 inch loss the average meter will deliver only about one-fifth as 
much gas per hour as it will with .5 inch loss. 

Also, with .25 inch loss it will deliver only one-half as much gas per 
hour as with .5 inch loss; in other words, by increasing the street main 
pressure .25 inch in this last case, the capacity of the meter will be 
doubled. 

Assuming that .5 inch loss is decided upon as being the differential 
pressure at which capacities will be determined, the troubles of the 
manager have but just begun, unless he is starting a new gas works 
and intends buying all of his meters from one manufacturer, with 
specifications to build all of one size from the same patterns. As such 
a case is hardly likely to occur, we must go back to the usual con- 
dition, and imagine the manager struggling wita this proposition : 

Ten separate and distinct makes of 3-lights, 
Ten separate and distinct makes of 5-lights, 
and so on with 11 other sizes. 

One to 8 different capacities for each size of each of the 10 different 
makes, brought about by improvements made from time to time by 
each maker, but unfortunately no mark of any kind visible to dis- 
tinguish the improved from the unimproved ones. 

It is too much of a task, or seems so at first blush, to determine the 
capacity of each individual meter, and to so mark it that its capacity 
will be always visible on the outside of the meter. The manager is in 


a quandary, and as his time is limited and meters must be set right 
along, whether he knows their capacities or not, he decides to test a 
limited number, say 100 or 200 of each of the sizes most used, and a 
smaller number of the other sizes, and base his schedule on the average 
capacities of those tested. He does so, and works out his schedule 
somewhat on the following lines: 


Average capacity of 3-light meter with .5 inch loss, ‘‘ A” cubic feet. 
Average capacity of 5.light meter with .5 inch loss, ‘‘B” cubic feet. 
Average capacity of 10-light meter with .5 inch loss, ‘‘C” cubic feet. 
And so on for 10 other sizes. 


These average capacities are those obtained from the percentage 
tested from his total stock on hand. In course of time, through in- 
vestigation of complaints, he finds that something is wrong with his 
schedule; and because meters have been made by different manufac- 
turers without any regard to capacities per hour under a fixed differ- 
ential pressure, it seems a hopeless task to prepare a schedule whereby 
any one size of meter by one manufacturer may be replaced by one of 
the same size by another manufacturer. The determination of the 
proper size of meter for any estimated consumption is indeed a knotty 
problem for the manager. Should he be very conservative, and decide 
that the amount deliverable by the 3-light of smallest capacity is the 
greatest amount which he will allow for any 3-light meter, he will not 
derive from the 3-lights of greater capacity their full quota of service; 
and, as the 3-light of greatest capacity may be able to deliver more than 
the 5-light of smallest capacity, a 5-light may be installed where a 3- 
light would answer better. He may now try to base his schedule on 
that capacity of any one size, which is the largest percentage of his 
stock of that size, provided, again, that he is able to determine this lat- 
ter figure, and that it will never change—two very improbable things. 


then decide to base his schedule for 3-lights on ‘‘A” cubic feet per 

hour. Then he finds the capacity of 75 per cent of his 5-lights, made 

by another manufacturer, to be also *‘A” cubic feet per hour, or less. 

What shall he do? He cannot, without stultifying himself, issue a 

schedule which will allow as many or more burners to a 3-light meter 

than to a 5-light meter. Perforce he must base his schedule on his 5- 

light of smallest capacity, and thus fail to derive proportionate service 

from his 3-light of greatest capacity, as well as failing to derive from 

his 5-lights of greatest capacity their full quota of service. This would 

be true of all the other numerous and unneeessary sizes, and ultimately 

he fails to derive from a large percentage of his meters their full pro- 

portion of service. 

We will now leave the manager with his woe, and trust that in 

course of time he will sulve the problem; but in order that all or any 

of the above difficulties may not be considered supposititious, I will say 

that it is not unusual to find meters of a certain size of less capacity 

than other meters of one size smaller. This fact of non-uniformity m 

capacity is one of great interest to the wide-awake gas manager, as it 
means waste in good round figures, both in original excess investment 
in meters, and in cost of repairs, storage and handling. 

To most fully utilize these meters of varying capacities but of the 
same nominal sizes, the most feasible plan appears (to the writer) to be 
to designate them by sizes and serial letters. For instanve, considering 
the 5-light size; at .5 inch differential pressure we find that certain 5- 
light meters will deliver 65 cubic feet per hour, others 80 cubic feet per 
hour, others 95 cubic feet per hour, others 110 cubic feet per hour, 
others 125 cubic feet per hour. Rate the first class as 5-light ‘* A,” 
second class as 5-light ‘‘ B,” third class as 5 light ‘‘C,” ete. 

This method of rating would indicate the size of connections where a 
change of meter was ordered, and also the actual capacity of the meter 
to be replaced. Asan illustration, the consumer’s record card would 
read as follows: 


ENGR BOOS ond casanie PONE Sassoon see 
Co.'s No. Size. Date. Date. 
146,221 Meter set........... 5-light ‘“‘A,” 6- 8-03, 26 ltg. brns., 6-8-03 
146,221, Meter removed...... ‘ ** 10-16-04, 
144,230, Meter set........... = ** 10-16-04, 


Should the consumer have increased the number of burners to equal 
30 feet additional per hour (water heater equals 6 burners), and the ex- 
change have been made for that reason, the last line would read: 

Co.'s No. Size. Date. 
258,240, Meter set........ 5-light **C,” 10-16-04. 


This system would allow of indefinite expansion up to the final 
obtainable capacity through a certain size of unions, often obviating a 
change in the meter connection piping. 

This system could be applied gradually to very old meters, as well as 
to new ones; to the first, by ascertaining the capacities of all meters 
when brought in from service, and badging each with its appropriate 
serial letter; to the second, by having the manufacturer mark in a 
similar manner the new meters which he may supply. 

That the present system of rating meters is misleading and very un- 
satisfactory has, I think, been clearly demonstrated, and a practicable 
and not burdensome method of re-rating has been suggested. 


Tuirp Section. —Standard Dimensions and Connections. 


Concerning standara dimensions: In order that a change of meters 
may be quickly, cheaply and properly made, it is of the utmost im- 
portance that the distance between centers, the height over all and the 
depth of meters, be uniform. Especially is this true where the meter is 
installed with iron pipeconnections. Should the first two dimensions 
vary, a change of the pipe connections and of the shelf supporting the 
meter becomes necessary. This results in loss of time in making the 
change, entailing additional expense and curtailing the output per man 
for this class of work. 

Referring to Table ‘‘B” in the Appendix, these distances will be 
found to have wide variations. When the distance between the centers 
is not the same, there isa great temptation to the man changing the 
meters not to change the connecting pipes, but rather to try to make th 
old piping do for the new meter. He will bend or pry this old piping 
until the two parts of the unions are brought together, but the chance 
are all against perfect alignment of the unions. This makes no differ- 
ence to him, and the cap of the union is screwed down until the joint 
becomes gas tight, throwing excessive lateral strain on the screws and 





But even should he accomplish this, he may again get into difficulties. 


on the columns of the meter. It is only a question of time until thi 


Suppose, for instance, that 75 per cent. of his 3-lights made by one | strain on the soldered joints causes leakage of gas. This entails anothe 
manufacturer have a capacity of ‘‘A” cubic feet per hour; he would | change of meters, and unless the old piping is finally changed by acon- 
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scientious workman, this changing of meters for leakage may be con 
tinued indefinitely at this one place. 
may also cause like effects. 

At each of these changes of meters for leakage, caused originally by 
the non-uniformity of these distances, it may be necessary to change the 
meter shelf. Those of us who have had experience with meter shelves 
on rough cellar walls will understand, without further comment, just 
what this means—loss of temper, time and money; all brought about by 
non-uniformity of meter dimensions. 

Concerning standard unions: I am glad to say that the troubles from 
this source are with us no more, but it has been aptly said, ‘‘ The only 
thing about meters that is standard at present is the meter union ” 

The standard union has been and is an unquestioned benefit to those 
using it. To the submerged ** fifth” (see Prog. Age, 5-16-04, p. 250) 
the reasons ‘* why ” could be given, but what better paraphrase than 
Where ignorance of benefits is bliss, ‘tis folly to ask for why-s. 

One part of the meter union, however—one of the .most important, 
because its weaknesses produce effects so far reaching, making unavoid- 
able the spending of large sums of money in attending to ‘‘ leak” com- 
plaints—is the present meter screw. By this is meant the part of the 
union which is fastened to the meter. The weakness of this part has 
been so fully demonstrated in Philadelphia that an improvement is 

clearly necessary. The drawing 
shows details of the present 5- 
light meter screw, and of a pro- 
posed improvement thereof. See 
Exhibits Nos. 1 and 2. 


The variations in depth of meters 


FOURTH SECTION. 
General Character of Interior 
Parts. 

The diaphragm comes first in 
importance. Of what material 
shall it be made, and what shal] 
be its outside diameter? To the 
first question the answer is that 
up to the present time, leather, 
well oiled and seasoned, has been 
considered the best material ob- 
tainable. This leather should 
preferably be what is known to 
the trade as ‘full sheepskin ;” 
that is, Jeather from which the 
fleshy portion has not been re 
moved by a splitting knife. The 
full skin consists practically of 


two layers, the outside layer or 
grain side, and the inside {layer or flesh side; the former alone when 


split from the full skin being known as the ‘‘skiver,” the latter as the 
‘* flesher.” The skiver alone is much more porous than the full skin, 
and when used alone is far more liable to crack, more readily losing 
the oil used in preparing it for use in the meter. Skivers are usually 
so porous that a filling preparation must be used, in addition to being 
oiled. Some manufacturers have used graphite for filling the pores of 
skivers, but experience has shown that this graphite will be carried 
along by the gas passing through the meter, and a portion of it will 
lodge on the valve seats. Its action at this point is to retard the motion 
of the valves, causing excessive loss in pressure through the meter, and 


incorrect registration, the error in registration being on the ‘‘slow ” 
side. 





enovrosen su 


METER SCREW 





Even full sheepskin is porous enough, when unoiled, to allow gas to 
pass freely through the pores, but after being oiled it becomes gas tight. 
Provided this oil would remain permanently in the leather, this 
material, properly selected, would be a very good one for diaphragms, 
but right there comes the rub. In course of time, the oil drops out of 
the leather to a greater or less extent; the latter becomes porous, making 
the meter run slow; or the leather becomes saturated with moisture 
condensed at low temperature from the gas, and later on at a higher 
temperature this moisture evaporates from the leather, leaving it harsh 
and dry, in which state it eventually cracks, leaving a free passage for 
unmeasured gas. A further objection to the use of leather is, that it is 
almost impossible, in the nature of things, to secure skins of uniform 
thickness, and free from blemishes or punctures, caused, perhaps, by 
thorns while the skin was still on the animal, or by knife cuts during 
‘tanning operations, as well as imperfections caused by over or under 
tammage, causing the leather to decay in small spots; or, in the 
-anguage of the meter repairer, ‘‘ It is rotten.’’ 


Until a better substitute is found, full sheepskin appears to be the best 

material for diaphragms, but unless the leather men wish to lose a very 
lucrative part of their business, it behooves them to exercise a little 
gray matter, in trying to produce a leather which will be impervious to 
gas or to gas condensation, but still pliable and durable. 
As to the size of the diaphragm, it should be so made that the leather 
will not touch the meter case at any point; especially should it clear the 
bottom of the meter case. As is well known, a better condenser than a 
gas meter could not well be designed. For a large part of each year the 
temperature of the cellar air surrounding the meter is at a lower point 
than the gas coming from the street. As soon as this gas strikes thie 
outside cases of the meter, condensation takes place. According to the 
quality of the gas, this condensation may be thick or thin. Iu the 
former case, the diaphragm drags heavily, and loss in pressure runs up 
rapidly. Should this condensation harden to the consistency of glue, 
the leather is practically glued fast to the case, and eventually cracks 
at the point where the glueing action ceases. Fortunately, the meters 
which the writer is called upon to repair are nct found in this con- 
dition, but he has heard of meters so affected. Should the condensation 
be thin, a corrosive action, affecting both the diaphragm and the tin 
case will occur, destroying the diaphragm and rusting the bottom of the 
meter. This action also takes place, but not to so great an extent, at 
any other point where the leather comes in contact with the metal. 
This action occurs to such an extent that in Philadelphia it was decided, 
several years ago, to abandon the regular size diaphragm and substitute 
a smaller one, which would clear the case at all points, and at least 
85,000 Philadelphia meters are now so equipped. The results have been 
exceedingly satisfactory. The change is not difficult or costly when it 
is made at the time a ‘‘new diaphragm repair” becomes necessary. 

The only objection advanced against the smaller diaphragm is, that 
it means excessive speed of the meter. Up to the present time the 
writer has not been able to obtain a definite answer to the question, 
‘* What is excessive speed in a gas meter?” The nearest approach to 
such an answer was, ‘Meters should not be run at much, if any, 
greater speed than they are now,” but no logical reason has yet been 
given for such an answer. The fact remains, that at least 60,000 5-light 
meters are now operating in Philadelphia at 8 revolutions per cubic 
foot, instead of at 6 revolutions per cubic foot, which latter is the usual 
speed of 5-light meters. Personally, the writer believes that the limit 
of speed will have been reached only when the limit of endurance of the 
metals and diaphragm materials has been reached. To ascertain these 
limits of endurance would not be an exceedingly difficult matter. 
Having determined them, an ample factor of safety could be allowed, 
ind a safe working speed defined. The writer has not done this for 
the reason that he feels confident that any speed which is found 
obtainable, through meters of present outside dimensions with present : 
sizes of meter unions, will still..be far below safe working speed. 
Should future developments prove him wrong, it will not be a difficult 
matter to re-inforce the weak places that would prevent higher speed. 

Higher speed will undoubtedly mean slightly increased resistance 
from the moving parts, but when it is known that the present actual 
capacities can be increased from 120 per cent. net to 200 per cent. net, 
simply by speeding up the meters, this increased resistance is too small 
a factor to be made note of. Considering for a moment this resistance 
in the case of 5-light meters originally fitted with the regular size dia- 
phragms and tested for actual capacities, and which then had the 
regular diaphragms removed and replaced with special size diaphragms 
clearing the meter case, and which were again tested for capacities, one 
such test will be quoted. The details of this test are shown in Table 
‘*E” in Appendix. This test was made with 10 new 5-light meters each, 
from 3 different manufacturers, namely: No. 3, No: 4 and No. 5 of 
Table ‘‘ A.” 

The following results are shown: 
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Averages of Ten 5-Light Meters. Capacities in Cubic Feet of Gus 








Per Hour. 

— +10 Inch Loss~—— —6-10 inch Loss.——-~, 
Regular Special _ Regular Special 

Diaphragms. Diaphragms. Diaphragms. Diaphragms, 
Maker No. 3 44.64 5¥.78 75.96 81.00 
Ki ath, Or 50.76 62.70 80.40 89.94 
wey 71.04 74.94 - 100.26 105.36 
Average of all.. 55.48 66.47 85.54 92.10 


Inspection of this table shows that there is quite a decided gain in ca- 
pacities in favor of the meters fitted with special diaphragms and run- 
ning at eight revolutions per cubic feet, as compared with the same 





meters fitted with the regular diaphragms and running at six revolu- 
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tions per cubic foot. Thiscan be accounted for by the fact that the extra 
speed due to using a smaller diaphragm does not develop so great friction 
as is developed by the large diaphragm having a large part of its surface 
in contact with the inclosing walls of the meter. When pressure is in 
the inside of the regular diaphragm it is pressed tightly against the 
smooth tin surface of the meter, and all gas between the leather and the 
plate of tin is excluded. When the action is reversed, and the gas on 
the outside of the diaphragm is trying todrive the diaphragm in the op- 
posite direction, the leather adheres tightly to the tin surfaces, and ex- 
cessive loss of pressure ensues, No doubt you are all familiar with 
‘suckers ;” of course, I mean the kind that boys delight to make from 
a piece of leather with a string through its center, which will, when 
moistened and pressed tightly against a brick, adhere closely enough to 
lift the brick. Regular size diaphragms should bear the inelegant but 
appropriate name of ‘‘ suckers.” 

This adhesion is bad enough when the meters are new, but much 
worse when they become coated inside, however slightly, with moisture 
Each one must judge for himself, which style of diaphragm he prefers. 

Now, considerering the other interior parts of the meter, the most im- 
portant suggestions are as follows: 

The flag-wire should be of larger diameter, in order that the centers of 
its extreme ends will always remain in the original plane of perfect 
aligument ; this condition cannot be maintained with too light a flag- 
wire, which will bend out of line when the meter is called upon to do 
extra work. 

All connecting levers should be made of hard metal, and have longer 
bearing surfaces where rotation or partial rotation occurs. 

All stuffing-boxes should be made longer; this is especially impor- 
tant, since it has been found necessary, in order to ensure the tightness 
of the meter at all points, to subject it to from 2 to 4 pounds pressure 
prior to accepting it as being gas-tight. 

All meters should have the valves set so as to make the langent rotate 
toward the right, for the reason that all stuffing-box caps have right- 
hand threads. When the tangent rotates toward the left, there is a ten- 
dency to screw the cap out of the stuffing-box, and thus start a leak 
through the stuffing-box. This actually occurs in practice. 

These suggesttions cover only those parts of the mechanism which af- 
fect the permanency of correct registration. For this reason the proper 
design and proportions of these parts as related to the work to be done 
by them should be carefully worked out, and a uniform standard for 
them adopted for each size of meter. 


This conclides the subject, with the exception of the improvements 
possible in capacities. 


Firts Section.— The Designing artl Building of Some Experimental 
Meters, to Determine the Limits of Capacities. 

Experiments, more or less desultory, have been carried on for several 
years to ascertain the losses in pressures at different points throughoui 
ameter. In the three-light, five-light and ten light sizes, it was found 
that by replacing the channels and valves with similar parts from 
meters respectively one size larger, the capacities, on a general average, 
would be increased 50 per cent. 

In the latter part of 1902, Mr. H. S. Battin, then Superintendent of 
Meters at Philadelphia, prepared a complete set of drawings, showing 
full details of each part, for this proposed increase in the capacities of 
these sizes of meter, but noattempt to ascertain the limits of capacities was 
made until the early part of the year 1903. At that time, the writer 
was called upon to furnish a meter capable of supplying 5,600 cubic feet 
per hour, with not more than .5 inch loss in pressure. Up to that time 
the largest meter carried in stock was the 500-light size, the best of 
which are capable of passing only 3,300 cubic feet per hour with .5 inch 
loss in pressure. 

After information from a leading manufacturer that the trade could 
not undertake to furnish a meter of greater capacity than the regular 
500-light size, the writer was obliged to design and build the meter 
called for. 

Experiments were at once begun. The outside dimensions of a 500- 
light meter were taken, and an attempt was made to build the required 
meter within these dimensions, It was found that, while the regular 
500-light valve seat has admission ports of only 10 square inches, a 
valve seat having admission ports of 16 square inches could be placed 
on the 500-light meter table. 

We had no data concerning the co-efficients of volume per hour com- 
pared with square inch of valve openings, but assuming that these were 
constant, or nearly so, and that large enough cross section areas could 
be secured for the other channels through the meter, we felt confident 
that the meter could be built to pass the required amount of gas. 





‘only 3 feet 4 inches compared with 
iio, -% .%..%. 


Keeping within the dimensions of the regular 500-light, it was foun 
that all channels could be made of greater area than the 16 square incl: 
admission ports, and of very much greater area than the regular 500 
light channels. Full size drawings were then made of all parts of th 
proposed meter. (Mr. A. R. Laubenstein, Cadet Engineer, and my as 
sistant at that time, is entitled to much credit for the working out of the 
proportions of the different parts.) The meter was built according to 
these drawings, and exceeded the demanded capacity. Valuable data 
was also secured from subsequent tests of the meter. 

The following abstract of a report on this work may prove of in 
terest: 

‘‘This meter was designed and built to obtain the greatest possible 
capacity from a meter of no greater outside dimensions than a regula: 
500-light. These dimensions were adhered to, except that the new 
meter bas a depth over all (distance ‘D,’ of Table ‘B’ in Appendix) of 
5 feet 9 inches for the regular 5(0 
The capacity of this meter has been determined by a 
test made, passing gas from a city holder into the street main, at 9th 
and Norris streets, September 2, 1903, three engineers of the compan) 
being present. 

‘* This test was as follows: 


Inlet Press. Outlet Press. 
Inches. Inches. 


2.70 2.40 3 
2.95 2.45 4 7,440 6.2 
3.60 2.60 1.0 12,000 10.0 


‘“‘ Regular 500-light equals 3,300 cubic teet at 5 inch loss. * * *. 
Regular 500-light meters are of a design too weak to withstand the 
ordinary handling. Very large sheets of metal are necessarily used, 


Cubic Feet 
Per Hour, 


5,250 


Revolutions 
Ver Minute. 


4.4 


| and these sheets are built up, one on another, with solder joints only, 


which are not sufficiently strong tostand the racking strain due to 
ordinary handling. 

‘‘The new meter is of much stronger design. A rigid iron frame- 
work, made of 2-inch by }-inch angle iron, was first constructed. This 
frame is well braced, and has all joints re-enforced and riveted to- 


BE PN a psp 


de ND a 


Angle Iron Frame for 500-Light Meter. 


gether. The inlet and outlet connections are 5-inch wrought irou 
nipples with 5-inch flange unions screwed tightly on their outer ends. 
These nipples are riveted and sweated to the frame, and all strains ou 
them will be transmitted directly to the framing. The table, the par 
tition, the bottom and the sides are all riveted to the frame. Tie 
front, the back and the top are soldered on as usual. The front and 
back are so designed that, if the meter is laid on either one, all of tie 
weight will be carried by the angle iron frame. None of the solder 
joints will be subject to racking strains, as is the case with meters bu! ilt 
without a frame. * * *. To prevent the diaphragms from touchi»g 
the casings or channels, the long channel is very much shortened, @: id 
the diaphragm channel occupies the space thus gained. This secures 





more compact construction, shorter and straighter distances for the 445 
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£00-Light Meter Table. 


to travel, and a much larger channel, while stil] leaving plenty of 
clearance for the diaphragm. The flag rods are supported by steps, 
fastened to and resting on the angle iron frame, thus carrying the 





500 Light Meter Completed, Except Cases. 


weight of the flag rods and the mechanism which they support directly 
to the iron frame. * * *. A loss in pressure of .5 inch was sufficient 
to start the meter, and to keep it in motion. A total fluctuation of .1 


inch was observed on the arch gauge when the meter was passing 
12,000 cubic feet per hour.” 


From the foregoing report it will be seen that, at 1.0 inch loss in pres 
sure, this meter, with 5-inch connections, will pass 12,000 cubic feet per 
hour, or the equivalent of a 6-foot Parkinson station meter with 10-inch 
connections, and of a 4.5-foot Hinman station meter with 8 inch con- 
nections. (See Progressive Age, Aug. 15, 1904, Vol. XXIL., page 415.) 

This meter was put into service and worked perfectly. It has since 


been removed from the first location and set at another place, giving 
almost continuous service for a period of 13 months, and is still in ser- 
vice at the second location. 

Due to a change in the plans for operating the plant where the meter 
was first in “se, it was necessary to remove it and to install 8 meters, 
each to be capable of supplying 5,600 cubic feet per hour, with .5 inch 
loss in pressure. The writer undertook to build these meters of a size 
not exceeding the regular 300-light meter, the best of which will deliver 
only 2,700 cubic feet per hour, with .5 inch loss in pressure. These 
meters were erected on the same general lines as the first large meter, 
and not exceeding the regular 300-light dimensions. Their capacities 
proved to be 6,100 cubic feet per hour, with .5 inch loss in pressure. 

One of the 280-horse power gas engines supplied by these meters was 
subjected to a 24-hour continuous test against a sustained load of 300 
pounds per square inch, The meter supplying this engine recorded 
117,600 cubic feet during the test (24 hours), or 4,900 cubic feet per hour. 
These 8 meters have been in use from the time they were completed ; the 
first one 8 months ago, the last one 5 months ago. 

The data obtained from this second lot of meters agreed with that of the 
first, and applying it to smaller meters, a great increase in their capacity 
value was indicated. It was therefore decided to build experimental 
meters of the 3-light, 5-light, 10-light, 20-light and 30-light sizes; and, in 
order to secure a fair average of the results, to construct 6 of each of the 
sizes named. The object of this experiment was to determine the maxi- 
mum obtainable capacity without exceeding the present outside dimen- 
sions of each of the above sizes of meters. It may be well to explain 
that some slight departure from present designs has been made. The 
long channel has been placed on top instead of underneath the table. 
This admits of larger area of this channel, saves 1 bend of 90 in the gas 
flow, gives more space underneath the table for enlarging the diaphragm 
channels, and makes room for the diaphrams so that they will not come 
in contact with the metal at any point. The depth of table (distance 
‘*C,” Table ‘‘B” in Appendix) has been extended slightly, but the over 
all depth of meter (distance ‘‘ D,” Table ‘‘ B” in Appendix) has not been 
lengthened, so that, while over-all dimensions have not been exceeded, 
part of the space occupied by the difference between distance ‘°C ” and 
distance ‘‘ D” has been utilized. No other changes, except enlarging of 
the valves and channels, have been made, but the most practicable form 
of valve seat, and the proper proportions of it and its valve, have been 
carefully worked out. 

Drawings of some valves and valve seats of each size of the meters 
tested, and of each siz2 of the experimental meters, from the 3-light 
to the 30 light sizes, appear in the Appendix. Inspection of these 
drawings and their explanatory notes will make it clear that in the case 
of some of the meters on the market the valves and their seats are not 
properly proportioned one to the other, and that at certain parts of the 
stroke a full opening of the valve ports is notobtained. This, of course, 
reduces the capacity of the meter by the amount which would pass 
through the improperly closed part of the valve port. Other valve seats 
have ports whose dimensions are very long compared with the width. 
This necessitates a short, rapid stroke of the valve, which results in ad- 
mitting gas to, and releasing gas from, the measuring chambers very 
suddenly, with consequent excessive fluctuation in outlet pressures. 
Long, narrow valve seats aud valves, with a relatively long stroke, 
allow the gas passing through the meter to be admitted toand dischargd 
from the measuring chambers with a more even and continuous flow, 
thereby reducing fluctuations in pressure at the outlet of the meter. 

(To be Continued.) 








The Properties of Blue Gas. 
_..—alaie 
By H. F. HILLs, in the Gas World. 
‘* Unless the cost of town gas delivered to the engine can be reduced, 
town gas cannot compete with producer gas for general power work. ”’ 
This is the opinion which during the last two or three years has beeu 
repeatedly expressed, in one form or another, by engineers, in papers 
coutributed to learned societies and technical journals. The statement 
that coal gas cannot compete witli producer gas for engine work is, of 
course, altogether untrue in numerous instances, but that reductions in 
gas charges are desirable will not be gainsaid. Within the period men- 
tioned good work has been accomplished by some of the London gas en- 
gineers and others in increasing the yield of coal gas obtained per ton 
of coal carbonizeil without materially reducing its calorific value, but 
uuless some unforeseen source of revenue becomes revealed it is obvious 
that if the price of town gas is to undergo further substantial reduction, 





such reduction can only be accomplished by mixing with the coal gas a 
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certain proportion of some form of gas which can be manufactured at | 
less cost. In the neighborhood of London the only gases available are 
‘** producer gas” and ‘*‘ blue water gas.” The fact that producer gas 
contains 50 per cent of incombustible matter, and has a very high spe- 
cific gravity, will probably prevent its ever being used for admixture 
with eoal gas, althouvth this is not altogether outside the range of pra- 
ctical politics,since it has been shown that an ordinary ‘‘C” Welsbach 
mantle, heatedby producer gas alone, will emit a light of 150-candle- 
power. 

The advantage, if any, to be gained by converting a certain propor- 
tion of the coke produced on the works into blue gas must, of course, 
be entirely dependent upon the relative local values of gas coal and 
coke ; while the question as to the expediency of enriching the blue 
gas with oil gas must remain dependent upon the price of oil, and is not 
one with which this article is concerned. 

The fact that blue gas is already manufactured in several British gas 
works, and that its manufacture is under consideration in others, ren- 
ders the present an opportune moment for collating the properties of 


blue gas so far as they are at present known, and of comparing them |j 


with those of producer gas and coal gas, and with those of asimple mix- 
ture of blue gas and coal gas. Mention of a mixture of blue gas and 
coal gas at once calls to mind the Lewes self-carburation process, but it 
is not the intention of the writer to discuss that process here. Such 
economy as may be effected by that process is so much additional gain 
In the following tables it is assumed, save where otherwise specified, 
that the gases have been purified by washing and by oxide of iron only, 
since it is now commonly agreed that purification by lime is not de- 
sirable. Also, lighting by mean of luminous flames is altogether 
iguored, for the luminous coal gas flame can now be regarded only as a 
relic of barbarism.’ 
Mixture, Blue Gas 
30) Per Cent. 


Coal Gas 
40 Per Cent 


52 
15 
2 
24 
t 
3 


Approximate Compositions. 
-——Producer Gas. 14-Candle 
Mond Gas. Dowson Gas. Blue Gas. Coal Gas. 


26 19 52 52 
12 25 39 5 
15 6 1 
2 1 34 
45 49 4 
4 


100 100 i00 100 
Approximate Calorific Values and Flame Temperatures. 
Approximate 


l-me 


,-Calorific — 
Gross. Net. Temperatures. 


128 B. * U. per cubic foot 
143 
279 
531 


457 


te “ 


~—» 


1,775" 
1,660° 


a) 


§ 30 p.c. blue gas 
1 70 p.c. coal gas 


eee Specific Gravities. 


“ 


Mixture 1,694° 


81 
.83 
52 


.36 

§ 30 per cent. blue gas 41 
(70 per cent. coal gas , 

Illuminating Values.—Very few figures have been published which 
show the illuminating values of producer gas and blue gas under pres- 
sures not exceeding 2 inches of water. The figures given below are 
those which have been published by Professor Lewes, and were obtained 
with an ordinary ‘‘C” Welsbach mantle: 


Mixture 


Gas 
Pressure per Hour. 
In inches. Cubic Feet. 
2 30 150 5 
1°3 8°15 158 19.3 


The illuminating values of the different gases may therefore be tabu- 


Candles 
per 
Cubic Foot. 


~ 


Candle- 
Power. 


Blue gas (free from CO,). 


. | labor, and fuel are included. 





lated as follows: 
Candles per Cubic 
Foot per Hour. 


5 
19 


70 per cent. coal gas 90 


30 per cent. blue gas 


t 


14-candle coal gas (normal pressure) 
Coal gas compressed or with compressed air 
Diffusive Power.—W hen a gasholder is partially filled with coal gas, 


20 
36 
f 


aid b'ue gas is subsequeutly wimitted at the bottom, 


perfect diffusion 
1. Since when ? 


|spend the winter in Denver, Col. 


does not take place within 48 hours. At the expiration of that 
period the lower strata of gas is found to be much poorer than 
the upper stratta. When, however, the blue gas is admitted at 
the top of the holder, so that it has to fall through the lighter coal gas, 
diffusion takes place to a much greater extent. When the blue gas is 
mixed with the coal gas in the hydraulic main, or in the retorts, no 
trouble through imperfect diffusion is experienced. 

Gas Engines.—In an interesting article on ‘‘ Fuel Gas for Gas 
Engines” in the October number of Cassier’s Magazine, Mr. J. R. 
Bibbins states that ‘‘ a characteristic of water gas which, unfortunately, 
makes it rather unsuitable for power work is its high per cent. of hydro- 
gen.” Since the same writer shows that coal gas contains an almost 
equally large proportion of hydrogen, and yet admits that coal gas ‘‘1s 
an excellent fuel for gas engine work,” it is evident that it is the absence 
of methane, not the presence of hydrogen, which makes water gas less 
suitable for gas engines than coal gas, if such be the case. As a matter 
of fact, however, a number of gas engines driven by blue gas have long 
been in use, and it is obvious that there would be no difficuliy in adjust- 


sé 


ing engines to work with a mixture containing 30 per cent. of blue 
gas. 

Cost of Blue Gas.—The cost of blue gas purified by oxide only, and 
with coke valued at 11s. per ton, appears to be about 3}d. per 1,000 
cubic feet; or about 6d. per 1,000 if charges for wear. and tear, 
If it be assumed that the cost of blue gas 
is 6d. and that of 14-candle coal gas is 12d. per 1,000 cubic feet, the 
results of the use of a simple mixture containing 30 per cent. blue gas 
and 70 per cent. coal gas would be approximately as follows: 


Rednction in cost of manufacture 
se ** calorific value (net) 
‘* flame temperature 


‘* illuminating value (with mantle) 
—gas and air under normal pressure 


15 per cent. 
14 é 
Nil. 


Nil. 


“ 
“e 


sé 


W hen, therefore, the difference in the manufacturing cost of blue gas 
and coal gas is only 6d. per 1,000 no great advantage would result 
from its use, but where the difference is very much greater than “6d. 
(and if Mr. Brown’s figures of 2s, 2d. as the net cost of coal gas at Ilford 
is correct, there must be many such cases) an appreciable economy 
might be effected by the use of blue gas in moderate proportion. 

In practice it would probably never be desirable to distribute a 
mixture containing more than 20 per cent. blue gas, for, in the writer's 
experience, when the proportion of blue gas rises above 20 per cent. the 
flames of the incandescent burners begin to become unsteady, unless the 
air inlets are regulated by means of air-regulating collars. A mixture 
containing 15 per cent. may, however, be distributed without in any 


_| way diminishing the steadiness or the brilliancy of the incandescent 
_ | lights. 


As a matter of academic interest it may be added, in reference to 
luminous flames, that the writer’s experience confirms the statement of 
Mr. Wm. Young, of Peebles, that when blue gas is mixed with coal 
gas in moderate proportion, and the mixture is consumed under appro- 
priate conditions, the mixture has a higher candle-power than it should 
have according to arithmetical calculation. This is, no doubt, due to 
the high flame temperature of blue gas. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 


—— 


Mr. J. M. CALLANAN, former Superintendent of the Delaware County 
(Pa.) Gas Company, has been appointed Superintendent of the Nassau 
County, L. I., Gas Company, with headquarters at Hempstead, L. |. 
The affairs of this concern are now in the hands of a receiver, Mr. G. 
G. Ramsdel), of New York city. 





Mr. H. E. Morton, Manager of the Boone (Ia.) Gas Company, wi!! 


During his absence the business of 
the Boone Company will be managed by Mr. L. F. Curtis. 





A CORRESPONDENT in Waterloo, Ia., writing under date of the 11tl 
inst., says: 

To the Editors American Gas LIGHT JouRNAL: ‘‘ Your corresponde::t 
in issue for October 3ist, page 693, who asks in regard to the advisab:!- 
ity of exerting a 20-inch pressure with a relief holder must, in calcul«'- 
ing the maximum pressure on generator, carburetter, etc., consider |'1¢ 
present differentials between the same and the holder in use. A reef 
holder carrying considerably less weight would answer the purpes¢ 
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mentioned, for an excess of 14 inches above the pressure of the holder 
supplying consumers would insure passage of gas through pnrifiers and 
station meter, although the rate of transfer would depend upon the size 
of the connections between the holders, the area of the purifiers and 
the character of the purifying material. The writer is under the im- 
pression that Mr. Sedgwick Dean, formerly President of the Owosso 
(Mich.) Gas Company, pursued such a course with success for years. 
I am also conversant with a water gas plant in which the relief holder 
acted direct, the gas passing through purifiers, station meter and 
governor on its way to street mains and consumers. The result was 
always satisfactory. Various other courses have been pursued where 
the relief holder constituted the total storage capacity of the plant, but 
the results of the plan mentioned were in my judgment better than in 
any of the others. Relief holders are usually smaller and of lighter 
construction than others, and the only object of an exhauster is to 
transfer gas from one holder to another, when the latter offers the 
greater resistance. Where pre:sures are normal its necessity could 
only be occasioned by the connections being too small to permit 
natural passage ata given rate. The question itself is one involving 
economies of construction or operation, which can be determined only 


by a thorough understanding of local conditions. 


Yours, respect- 
fully, L.” 





.Mr. J. H. PERKINS has resigned the General Superintendency of the 
Youngstown (O.) Consolidated Gas and Electric Company to accept the 
place of Manager of the Wilkes-Barre (Pa.) Gas and Electric Company. 
He takes charge at Wilkes-Barre, January Ist. 





THE following explains itself: ‘‘ Proposals will be received in Room 
No. 9, City Hall, Richmond, Va., up to 5 o'clock p.m., December 1, 
1904, for foundation, brick walls and buildings in connection with the 
gasholder under contract for the Richmond City Gas Works. Plans 
and specifications may be seen at this office, and at the office of Robert 
W. Hunt & Company, Engineers, No. 66 Broadway, New York city, 
and Colorado Building, Washington, D.C. Plans and specifications 
may be purchased at either of the above places for $5. The Committee 
on Light reserves the right to waive any informality, and-to reject any 
or all bids. W. P. KNow zs, Superintendent.” 





AT a meeting of the Consumers Gas Trust Company, of Indianapolis, 
Ind., the following officers were elected: President, W. J. Richards; 
Vice-President, Horace McKay; Treasurer, James W. Lilly; Secretary, 
Bement Lyman. 


THE Massachusetts Gas Company has declared a regular semi-annual 
dividend of 24 per cent., payable the 1st prox. 





Mr. J. O. LirTLEHALEs, of Camden, N. J., has been appointed Super- 
intendent of the plants of the Ottawa (Ills.) Gas Light and Coke Com- 
pany. 





A CORRESPONDENT in W inston-Salem, N.C., forwards the following 
under date of the 9th inst : ‘‘The stockholders of the Winston-Salem 
Gas and Lighting Company held their annual meeting last week. In 
the absence of the President, Mr. E. B. Jones, Mr. Myrovo W. Reynolds, 
of New York, acted as Chairman, He called the meeting to order and 
presided over its deliberations; Mr. M. T. Duke, of Philadelphia, acted 
as Secretary. The officers chosen were: President, E. B. Jones; Treas- 
urer, Myron W. Reynolds; Secretary, John S. Freeman—the latter was 
elected to the vacancy caused by the death of Mr. Charles L. Scott. 





THE authorities of Morenci, Mich., have granted Messrs. Dow and 
Fisher a franchise to there operate a gas works. 





THE proprietors of the Nevada (Ia.) Gas Company have elected the 


following officers: President, R. A. Frazier; Secretary, O. J. Benjamin; 
Treasurer, L. F. White. 





THE Iowa City (Ia.) Gas Light Company has arranged for the con 
struction of a storage holder up to retaining 200,000 cubic feet. 





A CORRESPONDENT in Utica, N. Y., inc!oses the following under date 
0! the 11th inst.: ‘‘The announcement made yesterday that the Utica 
(as and Electric Company had decided to make a reduction in the price 
0! gas will be welcome news to the consumers in thecity. The reduc- 
tion will take effect on January 1 next, and is made possible by the 


works. New generators and purifying apparatus of great capacity have 
been recently installed, making the plant one of the most modern and 
complete in the country. The great waste of material used in making 
the gas has been eliminated and the Company has decided to give the 


consumers the benefit of the saving. The reduction is shown in the 
following table: 
Present Rate. Net Rate. 
Illuminating gas .............0s. $1.60 $1.50 
i per re 1.35 1.25 


New Rate. Net Rate. 
SRewinaling gas ......Wiscsades $1.40 $1.30 
eee gee 1.00 


‘* The new rates compare favorably with those of other companies in 
this State. The same rates prevail in Albany, Troy and Syracuse and 
are lower than the prices charged in many larger cities, where the Lowe 
water gas system of manufacture is used. In Rochester, owing to 
competition, $1 gas is sold, but gas engineers say that good gas can hard- 
ly be furnished at that figure in a city the size of Utica. The reduction 
in price will undoubtedly greatly iucrease the consumption of gas in 
Utica. During the past few years the Company has constructed many 
miles of new mains and during the past season services were put in 
about 400 houses. The reduced rates will give the consumers many de- 
cided advantages. For illuminating purposes gas will be cheaper than 
oil or electricity, inasmuch as experiments have shown the incandescent 
gas light consumes but 2 feet of gas per hour and gives a light equal 
to that of five 16-candle power electric bulbs. In using gas for fuel the 
housewife has the advantage of a cool kitchen during the warm sum- 
mer months. In all the clothing houses in Utica the gas iron is used 
for pressing and is a decided success. Arrangements have been made 
by the local Company whereby the cost of installing a service is nom- 
inal.” 





THE storage holder erected by Messrs. Bartlett Hayward & Co., of 
Baltimore, Md., for the Woonsocket (R. I.) Gas Company, has been ac- 
cepted by the latter. The capacity of the vessel is 150,000 cubic feet... 





THE main system of the Milwaukee Gas Light Company was extended 
this season by the placing of 14 miles of pipe. Notable in the “lot” is 
a good stretch of 20-inch from the works to the junction of North 
avenue and 26th street. 





THE Utica, (N. Y.) Gas Engine Works seems to be troubled from the 
attentions of the sheriff’s office. 





Mr. Jonn A. HvuLSwITH is now in full charge of the office end of the 
Cheboygan (Mich.) Gas Company. 





THE Capital City Gas Light Company, of Des Moines, Ia., will either 
lease or buy the Turner building in thatcity. Ifthe Company succeeds 
in buying it will remodel the structure to the point of causing it to be- 
come the handsomest business headquarters in Des Moines. 





A GERMAN named Martin Gemunder, who was one of Mr. MeMillin’s 
foremost ‘‘ Children” in the gas business in Columbus, O., a score of 
years ago, and who is now Secretary of the Columbus Sinking Fund 
Commission, believes that Colunibus should have natural gas at 20 
cents per 1,000 feet. 











AT the annual meeting of the shareholders in the Madison County 
Gas and Electric Company, of Oneida, N.Y., the directors elected were: 
Lawrence Barnum, Frank B. Pavey and Leonard Snyder, of New 
York city; C. Wellington Koiner and Harrison W. Coley, of Oneida ; 
Allen P. Stevens and Isaac C. Greene, of Providence, R., I. 





Mr. GeorGE Howe, M.E., has planned a course of lectures to meet 
the requirements of practical engineers and engineering students who 
have not had the advantages of acollege education. His idea is to equip 
such men with a fundamental knowledge of mathematics and the 
theories of electrical engineering. “The course will extend over a period 
of 6 months, and consist of 2 lectures per week. The lecture hall of the 
Price Cottle Conservatory of Music, 2105 Seventh avenye, New York 
city, has been engaged for these lectures. Mr. Howe was formerly in- 
structor of physics at Tulane University, and lecturer in electrical 
engineering in the Young Men’s Christian Association night lecture 
courses, New Orleans. His present address is 129 West 117th street, 





reduced--cost of manufacture owing to the reconstruction of the gas 


New York city. 


apna: "7 Cpertiees to teROPE | ditradaiaiere comets 


nono att  — TAOGE. 


7; 
Ye Garonne 


2 ART ETF 






















































































































































































American Gas Light Journal. 





Nov. 21, 1904 








Northern Union, Bonds,5’s. 1,250,000 1,000 
a New York and East River.. ' 

Oe a Bonds 1st 6's.........++. 8,500,000 1,000 

. “* 1st Con. 5’s....... 1,500,000 .. 

OCP GMPOCC MMENGOLOD SD OCPRD cc aca 5,000,000 100 

Be a Preferred..........-.++. 5,000,000 100 

wae , Bonds, ist Mortgage, 5°s 1,500,000 1,000 
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The Market for Gas Securities. 
ooo 


The proprietors of the Consolidated Gas Com- 
pany have put the concern ona 10 per cent. 
basis, the dividend declared this week having 
been 2$ per cent. out of the earnings for the 
last quarter. It may prove a good move, but 
some opposition of fair strength within the 
Company doubted the policy of the course de- 
cided upon. However, those who own know 
best. Mutual is in good request, but the ** peg- 
ger’s” price of 290 bid has not brought out 
much recalcitrant stock. City gas buuds are 
strong. 

“Brooklyn Union is strong, at 219 to 223, ex- 
dividend, and Peoples, of Chicago, is also in 
good demand, although some of the wiseacres 
in Illinois think there’s trouble ahead for the 
Company regarding legislative enactments. 
The American Gas Company, of Philadelphia, 
has declared a dividend of 3 per cent., payable 
the Ist prox. This is the Company’s usual 
semi-annual return. New Jersey gas securi- 
ties, especially those of the guaranteed type, 
are making record figures. Baltimore Cun- 
solidated is up to 82, ex-div. 








~ Gas Stocks. 





Quotations by George W. Close, Broker and 
Dealer in Gas Stocks. 


16 Waut Straeer, New Yorx Orrv. 
NoveMBER 21. 


= «7 All communications will receive particular atten- 
ion. 
= che following quotations are based on 

Ol @.vU per share. . who pervetes 


NV. F. Oity Compantes. Capital. Par. Bid. Asked. 


Consolidated ....0+....0+000+s$73,177,000 100 2:8 219 
Central Union, Bonds, 5's. 3,000,000 1,00@ 108% 110 
Equitable Bonds, 6’s........ 1,000,000 1,000 105 om 
“Ist Con. 5°s....... 2,300,000 1,000 118 120 
Mate «sess e sescssesece 8,500,000 100 29) 310 
Man cipal Bonds.......... «» 750,000 ze ‘o ra: 
New Amsterdam Gas Co. .. 
Bonds, 5's ....... eveseee 11,000,000 1,000 111 113 


New York & Richmond Gas 
Co. (Staten Island)...... 1,500,000 100 35 


Madison Gas & Elec. Co. 


Peoples G@. L. & Coke Co.. of 


San Francisco, Cal. ........ 16, 
St. Joseph Gas Co. 





ist Mtg. Gold Bds. 5p. ct. 1,000,009 * 


Brooklyn Union .........00. 15,000,000 100 


aif ** Bonds(5's) 15 000,000 1,000 
Bay State........ss000+.-- 50,000,000 50 
** Income Bonds..... 2,000,000 1,000 
Binghamton Gas Works... . 450,000 100 
* ist Mtg.5’s ....... 509,000 1,000 
Boston United Gas Co.— 
ist Series 8. F. Trust.... 7,000,000 1,000 
2a | = * .... 8,000,000 1,000 
Buffalo City Gas Co........ 5,500,000 100 
baad *  Bonds,5’s 5,250,000 1,000 
Capital,Sacramento-  ..... 500,000 50 
Bonds (6°S)........000-- 150,000 1,000 
Chicago Gas Co. Guaran- 
teed Gold Bonds........ 7,650,000 1,000 
Cincinnati Gas and Electric 

S.. acecces ovee-sesescecese 29,500,000 100 
Columbus (O.) Gas Co,, ist 

Mortgage Bonds.......... 1,500,000 1,000 
Volumbus (O.) Gas Lt. & 

Heating Co........+..--.. 1,682,780 100 

Preferred........+++.-.. 3,026,500 100 
Consumers, Toronto........ 2,090,000 50 
Consolidated, Baltimore... 11,000,000 106 

Mortgage, 6°s.........+. . 3,600,000 

Chesapeake, ist 6’s..... 1,000,000 

Equitable, ist 6’s....... 910,000 

Consolidated, ist 5°s.... 1,490 000 
ConsolidatedGasCo.ofN.J. 1,000,000 100 

** Con. Mtg.5's...... 880,000 1,000 
Consolidated G. & E. Co.'s. 

Little Falls, N.Y.......... 90,000 100 

BONER rccccccccucccecece 75,000 aa 
Detroit City Gas Co........ 4,825,500 50 

* Prior Lien 5’s....... 5,603,000 1,000 
Detroit Gas Co.,5°s.... .... 332,000 1,000 

BRO. DO conse <covcce 16,000 100 
Equitable Gas & Fuel Co., 

Chicago, Bonds........... 2,000,000 1,000 
Essex and Hudson Gas Co. 6,500,000 oe 
Fort Wayne .........essse0. 2,000,000 

“ Bonds...... sees 2,000,000 
Grand Rapids Gas Lt. Co. 

fet Mtg.5°s.........ecece0s 1,226,000 1,000 
Hartford.......... eececcces 750,000 25 
Hudson County Gas Co., of 

New Jersey..... seeeseees 10,500,000 

* Bonds, 5’s...... 10,500,000 
indianapolis...... .... sesses 2,000,000 

“ Bonds, 6’s....... 2,650,000 ae 
Jackson Gas Co.....cseeees 250,000 50 

© 1st Mtg. 5's......0. 290,000 1,000 
Kansas City Gas Light Co., 

of Missouri..... soseeess+» 5,000,000 100 

Bonds, ist 5's............ 3,822,000 1,000 
Laclede, St. Louis .......... 10,000,000 100 

eae 2,500,000 100 


Lafayette Gas Co., Ind..... 1,000,000 100 
Bonds .....000 cscs veces 1,000,006 


“* Ist Mtg. 6’s......... 350,000 1,000 

** 6 per cent. scrip, 
due 1910......00. 100,000 25 
Montreal, Canada .......... 2,000,000 100 
Nashville Gas Lt. Co........ 1,000,000 — 100 


Newark, N. J.,Con.Gas Co. 6,000,000 bs 
Bonds, 6's .......see-s05 4,600,000 on 
2,000,000 26 


CHICAZO...c0ccceee-ee00e 25,000,000 100 


Peoples Gas Lt. & Coke Co., 
Chicago, ist Mortgage.... 20,100,000 1,000 
2d ** sees 8,500,000 1,000 
Rochester Gas & Elec. Co.. 2,150,000 50 
Preferred...........+0+. 2,150,000 50 
Consolidated 5°s........ 2,000,000 


800,000 100 


“ Ist Mtg.5°’s........ 751,000 1,000 
St. Paul Gas Light Co...... 1,600,000 100 
ist Mortgage 6°s....... 650,000 1,000 
Extension,6’s........... 600,000 1,000 
General Mortgage, 5's 2,465,000 1,000 
Syracuse, N. Y............. 1,975,000 100 
Bonds,.......ssccescsess 2,047 000 1,000 
Washington, D.C .......0.. 2,600,000 20 
First mortgage 6’s...... 600,000 - 
Western, Milwaukee........ 4,000,000 - 
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POSITION WANTED 


As Manager or Superintendent, 


By a man who has had 15 years’ experience in the manage- 
ment of a gas ard electric plant, is thoroughly acquainted 
with all details of the business. and can show results. Can 
furnish references. Address, * FLINT.’ 

1534-5 Care this Journal. 


WANTED. 


Practical foreman, 36 years of age, married, is open for en- 
gagement after December ist. Would like position as su- 
perintendent of smali works. Good mechanic and pipe fit 
ter. Hard worker. Ten years’ experience in water and 
coal gas plants. South or Southwest preferred. 


1547 1 Address, **C. H. L.,”’ 

















care this Journal. 











Position Wanted. 


i 
An expert accountant, who has had considerable experience 
as manager in the distributing and commercial departments 
of one of the largest gas corporations in the country, offers 
his services to some progressive company where ability wil! 
be recognized and promotion made upon the base of merit. 

Under such conditions he would be willing to accept a sub- 

ordinate position at a moderate salary and depend upon his 
close application and attention to business for advancement, 

He can give satisfactory reasons for leaving his old company, 
and the best of references from its president as to his ability 
and energy as a gas man. 


1535-3 Address, “*“AMBITION,” care this Journal. 








Position Wanted 
In By-Product Coke Oven Plant, 
By a young man ‘having 6 years’ experience 
in the operation and management of by- 
product ovens. Technical education, compe- 


tent and trustworthy. 
1537-2 Address, ** BY-PRODUCT,” care this Journal. 


WANTED 
EXPERIENCED GAs MAKER, 
To operate Lowe improved set of gas appar- 

atus. Address, 
THE SARATOGA GAS, ELECTRIC 
LIGHT AND POWER CO., 
SARATOGA SPRIN 8, N. Y. 


ENGINEER WANTED. 


One having technical education and familiar 
with the designing and erection of coal gas 
benches and water gas apparatus. In reply- 
ing, state age, experience, references, and 
salary expected. Address, 

1537-2 * REIORT,” care this Journal. 


WANTED, 


Superintendent fur Gas and Electric 
Light Plants 


In town of about 12,000 in Ohio. Must be familiar with. and 


be able to push, gas for pow er. Apply , Stating salary refer- 
ences, etc., to ae 
2 


1536- 











1567-4 

















? 


Care this Journal. 


WANTED, 


To buy a 4-foot 6-inch or 5- foot Lowe water 
gas apparatus, from a plant located in the 
Middie West preferred. Address, giving 
description and price, “‘ WESTERN,” 


1537-2 Care this Journal. 


INCORPORATED UNDER ARIZONA LAW. 


Most liberal laws in the United States. No franchise tax. 
Private pro’ anty exempt from all corporate debts. Keep 
office ana do biisiness anywhere. Send for booklet of ad- 
vantages, pi codified, annotated corporation laws and 
blav ks. 

— conpeqeres CHARTER GUARANTEE COMPANY, 
« Rooms Monihan B.dg., : hoenix, ariz. 
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STROH & OSIUS, Patentees, or 
MICHIGAN AMMONIA WORKS, - Detroit, Mich. 
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The “Air-Light’’ 

“7 GENUINE “AIR-LIGHTS,” 
i 2).4: New BURNER FOR 1005. 
) AGENTS WANTED EVERYWHERE. Fon Rover 


Increased in Value. Decreased in Price. @joucue 


A High-Class Burner, a Rapid Seller, and a Money |) SN 
Maker for Agents, Dealers, Gas Companies, etc. 


CENTRAL LIGHTING 6O., 98 aren Sze 











Premier Barer Write or Call for Prices and Particulars. 











FRANK D. MOSES. 


Telephone, 204-A TRE NTO N, N. Telephone, 204-A 


Constructing Engineer and Gontractor. 


Rstimates Furnished on any kind of Work in Connection with Gas or Water Plants. 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE. 


we  CORRESPONDIENCE SODRICITED._—_- 


al 0 LD Ww FTE p ¢ CONVERTED INTO 


THE 


Reeves) ve-rovare SLOT METERS %o- v=ine 


~aaccee THE REEVES PREPAYMENT ATTACHMENT. 


ACHMENT 
EASY TO ATTACH TO OLD OR NEW METERS 
of 


8) The Reeves device is the acme of perfection in slot attachments. Long warning to 
consumers. Simple. Durable. Cannot be “beaten.” Gives exact amount for 
quarter at any price gas. Handsomely finished. Low price. 


REEVES MFG. 60., - - ~ few Haven, Com. 


THE SEVENTH EDITION, ILLUSTRATED, 


— OF THE — 


Handbook for (jas Engineers and Managers, 
By THOMAS NEW BIGGING, M.INST.C.E. 


This Edition of the “ Handbook for Gas Engineers and Managers” is a great improvement on all previous 
editions. Much of the text has been re-written, in order to keep the work abreast of 
the constant advances that are being made in the Gas Industry. 


PRICE, : $Ss.S5O. 


A. M. CALLENDER & CO., 42 Pine Street, New York City. 
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YOU WILL THANK US 
FOR THE SUGGESTION 


WHITE ARROWS SHOW AIR 


BLACK ARROWS GAS wmeeeLOOK AT THE PICTURE 





Knickerbocker Light & Heat Co. 


25 West Broadway New York 
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PARKER-RUSSELL MINING AND MFG. CO, 


oF oT. TOoOUIsS, MOo., 
PROPRIETORS OF THE 


OAK HILL GAS RETORT 4nd FIREBRICK WORKS. 


ST. LOUIS OFFICE: 417 Pine Street. NEW YORK OFFICE: Aldrich Court, 45 Broadway. 
WE MAKE A SPECIALTY OF WATER GAS LININGS AND CHECKER BRICK. 


Half and Fall Depth Benches of Our Own Design, Containing 6, 8 or 9 Retorts, 


SLOPERS.--We have perfected plans of INCLINED RETORT BENCHES, designed to meet conditions prevailing in America, and 
constructed entirely of American materials. 
































We Build Benches Complete. Ready for Gas Making. Also, 
ue RETORT HOUSEsS, 
COAL and CORE CONVEYING MACHINERY. 












Plans, Specifications and Estimates Cheerfully Furnished. 


CORRESPONDENCE SOLICITED. 
ALL CONTRACTS MADE AS OF ST. LOUIS, MO. 





























FREDERIC EGNER, | 


Gas Hingineer, | 


iB _____HORFNK, VA Chollar’s System of Gas Purification, 
y csr a me aeetan nae a loi THE PURIFIED GAS REVIVES THE FOULED OXIDE. 


oe utility of proposed or patented processes; 
i? | relative earning power to capitali- 
» zation, and management. 














» — FHfarpison-Wacker REFRACTORIES COMPANY, 











i Farmers Bank Building, Pittsburg, Pa. . 
if Gu 
| cc 
REPRESENTING = 

7, HARBISON-WALKER CO. CLEARFIELD FIREBRICK CO. FREDERICKS MUNRO Co. Gs 
PHILIPSBURG FIREBRICK CO. BASIC BRICK COMPANY, WALLACETON FIREBRICK CO. PO 
a CLINTON COUNTY F. B. CO. GA 
| Jape TE 

| MANUFACTURERS OF GA 


» HIGH GRADE FIREBRICK] : 


CHE 


For Gas Plant Gonstruction, my 


HEM 


Ghrome, Magnesia, and Silica Brick, sti 
Ground Fireclay, Silica Cement, Dead Burned Magnesia and Chrome Ore. Lagu 


i | We Carry in stock constantly at our various works a complete line of shapes 
) in the following well-known brands: 





BENEZET. CLEARFIELD, MUNRO “W. F. B.” 

WOODLAND, WIGTON STEEL, EUREKA, CORNING. 

H. & W. SPECIAL, WALLACE, TYRONE, CLINTON. 
For use in every line of work in which refractory Material is required. bod 

Catalogues will be furnished upon application. - - - Correspondence and trial orders solicited. 


Cn writing, kindly mention this Journal.) 
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Beautiful Pair. 











HUMPHREY FANCY ARCS. 











seemectana,.  WEW YORK. 





HE only distinctly new design of Gas Arc 
produced since the original Humphrey gave 
its powerful impetus to Commercial 
Gas Lighting and inaugurated a new 
business era. 
en the field. 


GENERAL GAS LIGHT CO., 


Our new lamps broad- 


Factory: KALAMAZOO, MICH. 


SAN FRANCISCO. LONDON. BREMEN. 











Residence Lamp. 








SCiriEN 


TiEiCc Books. 





ELECTRIC GAS LIGHTING. By H.S. Norrie. 50 cents. 
GAS ANALYST’S MANUAL. By J. Abady. $6.50. 
COX’S GAS FLOW COMPUTER. $2.50. 

FIELD'S ANALYSIS, 1903. $5. 

GAS AND GAS WORKS. By Hughesand O'Connor. §$2. 
POOLE ON FUELS. By Herman Poole. $3. 


GAS ENGINEER'S POCKET-BOOK. By Henry O'Connor | 


TECHNICAL GAS ANALYSIS. By Winkler & Lunge. $4. 
GAS ~~ _enaeemeaa HANDYBOOK, by Wm. Richards. 20 
cen’ 


y PRACTICAL TREATISE ON HEAT. By Thomas Box. 2d 
edition. $65. 


PRACTICAL PHOTOMETRY : A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 

CHEMICAL TECHNOLOGY: Vol. 1., Fuel and Its Appli- 
cations, $5. Vol. Il., Lighting, $4. 

wag sav Practical Designing of Structural Ironwork. 
By H, Adams. $3.50. 

HEMPEL’S GAS ANALYSIS, $2.25. 

pees Tt tt ee FOR STUDENTS IN GAS MANU- 


ec. Lage ey ak FOR MECHANICAL AND INDUSTRIAL 
ES. By E. A. Brayley Hodgetts. $2.50. 


| PRACTICAL HANDBOOK ON GAS ENGINES, by G. Lieck- | A COM BETWEEN THE ENGLISH AND 
feld. $1. RENCH METHODS OF pe aS _" 


ILLUMINATING POWER OF COAL GAS. 
HEAT A MODE OF MOTION. By John Tyndall. $2.50. 
| THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. ELECTRICITY. 


MANUAL FOR GAS ENGINEERING STUDENTS. By D. | N ploctric Mi htine By a Palas, BoD. 
° cen 


ELEMENTS OF ELECTRIC LIGHTING, Incl Elect 
AMMONIA AND AMMONIUM COMPOUNDS. By Drea. ee eee oe easuvoment. Btovape and Distieetee = 
Arnold, $2. Philip Atkinson. $1.50. 
A TREATISE ON THE COMPARATIVE COMMERCIAL | ELECTRIC TRANSMISSION OF ENERGY. By G. Kapp. 
VALUES OF GAS COALS AND CANNELS. By D. A. | $3.50. 
Graham. $3. | ELECTRICIAN’S POCKET-BOOK. By Monroe and Jamie- 
A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. son. $2.50. 
Victor Von Richter. $2. DYNAMO BUILDING. By F. W. Walker. 50 cents. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 | — er |) eda FOR AMATEURS. By E 


- $2.50. 
HAND MEC EERS, 
ao ety aS: se | PRACTICA MANAGEMENT OF DYNAMOS AND MO- 


Application of 
$4. 





TREATISE ON MASONRY CONSTRUCTION. Baker. $5. pRaCTICAL GUIDE TO THE TESTING OF INSULATED 
| WIRES AND CABLES. $1. 
GAS ENGINEER’S LABORATORY HANDBOOK. By Jno. 

Hornby. $2.50. ELECTRIC LIGHTING, by Francis B. Crocker. $3. 
FINANCES OF GAS AND ELECTRICITY MANUFAC- | ELECTRIC LIGHT FITTING. $2. 

TURING ENTERPRISES. By Wm. D. Marks. $1. | PRACTICAL ELECTRICITY. $2.50. 
PRACTICAL Pt PLUMBING. By P. J. Davies. Vol. I. $3,| "ELECTRICITY FOR ENGINEERS. $2.50. 

0 


| ELECTRICITY, a Sourcesand Applications. By 
| John T. Sprague. $6. 











AMERICAN PLUMBING. By Alfred Revill. $2. 





” 


s The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charges 
G. must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 
N. desired, upon receipt of order. All 


books sent C.0.D. 


A. Mi. CALLENDER & CO., 42 PINE ST., NEW YORK, 


remittances should be made by check, draft, or post office money order. No 
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PATENTS, “Corveratrrs.” 


ROYAL E. BURNHAM, 


Solicitor of Patents and Coun- 
sellor in Patent Causes. 








833 Bond Building, Washington, D. C 


Send for Pamphiet on Patents. 
1418-tf 











‘Church’s Patent Trays. 


Reversible ; Strongest ; lost Easily Repaired. 


iA AL \4 


TULL anne: 
1412-1416 Adams Street, Hoboken, N. J. 
We also Supply the Chapest and Strongest 


eReversible Bolted Trayse 
IN THE MARKET. 
SEND FOR BOOKLET AND CIRCULARS. 


"THE MINER” 


Globe 
Street and Boulevard 


—_—_—_—_—_—— Lamps. 
This is No. 2. 


Cheapest and Best 
Height, 36 inches. THOUSANDS IN USE WITH 
aMaving weight : INCANDESCENT BURNERS. 
pping , 


Send for Catalogues. 
Net weight. 50 Ibs, FOR BATHROOM AND KITCHEN | = 
The products of 


oar _aanet is most easily, quickly and economically supplied by a THOMAS I. W. MINER, 


from the water. 
Entire water sur- 


; 821-823 Eagle Av.,N.Y. 
Soe een fee Humphrey Crescent 
Price, $35.00. . Instantaneous Water Heater. | 


Prices range from $20 to $45. 
Every Heater GUARANTEED. 


e . \\ \\ 
RENNIN, 


| 
| 


| 























Set a heater for every gas con- 
sumer. You will please 
them and increase am 
sale of gas at the Gas Analyses of All Sorts and Conditions, 
same time. —oR— 
Analyses of Solid and 
Liquid Materials as Well, 


HU MPHREY CO., ‘That are needed by Gas Companies at 


é, ‘any time in the conduct of their busi- 
Kalamazoo, Mich., ness, may be obtained from 
The Be arn oy ccna lied cOM- DR. W. H. BIRCHMORE, 


WATER HEATERS. 


Send to-day for catalogue and discounts to 





1421-tf 341 ADELPHI ST., BROOKLYN, N. Y. 








FRED. BREDEL, President. WM. 0. VILTER, Vice-President. 0. W. GREENSLADE, Secretary and Treasurer. 


FRED. BREDEL COMPANY, 

BN GIiWTEBEHRS AND BUIETDERS OF GAS PFPILANTS. 
Inclined Benches, own system, Recuperative Furnaces, Exhausters, Exhauster Governors, Condensers, Washers, Coolers, We' 
Purifying Plants, Purifiers, Oxide Elevators, Hydraulic and Dry Coke Conveyors. 

Special igh Grade Material for Recuperative Furnaces. 

Licensees for ARROLL-FOULIG Charging and Discharging Machines and FRONHAUSER Coke Conveyors. OFFICE, 405 KEENE ST., MILWAUKEE, WIS. 
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BRAY BURNERS 


Are Used HEvery where, 


E8ecause they are the best. 

E®t.eliable absolutely. 

Accurately marked. 

“WZ ou can’t find a city in the world, 
with gas, not using therm. 


All Bray Burners are stamped with Name and Trade Mark. 
Refuse Imitations. Send for Blue Book. 


WILLIAM M. CRANE COMPANY, 


1131 & 1133 Broadway, New York City. 
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Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S.A. 
Double and Single Gate Valves, %" to 72”, 






Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 





HOT GAS VALVES A SPECIALTY. 





Send for Catalogue. 














Goal Conveyor, 


Cravity Discharge Type, 


Installed for Thomas Potter, Sons & Co., 
Philadelphia. 





Results are wonderfully effective salesmen. The success 
of “ Link-Belt *’ methods in handling coal and ashes to 
best advantage has been so general and so signal that 
further argument for their adoption is seldom necessary. 
Write for special Voal Handling Literature. 














LINK-BELT ENGINEERING CO., 
Philadelphia. 


NEW YORK: 49 Dey St. PITTSBURG: Park Bldg. 
CHICAGO: Link-Belt Machinery Co. 













































NO MAN WITH EYES 


Can pass a flashing sign without reading it. That’s 
why you should furnish them. Please ask questions. 


TEE QuUI-VivVveEe Cco., 
163 Canal St., Grand Rapids, Mich. 





FIELD’S ANALYSIS FOR THE YEAR !903. 


An Analysis of the Principal Gas Undertakings in 
England, Scotland and Ireland. Being the 35th year 
of publication. Compiled and arranged by JOHN W. 
FIELD, Sec’y and Gen. Mgr. of The Gas Light and 
Coke Company, London. Price, $6. For Sale by 


A. M. CALLENDER & CO., 42 Pine St., New York City. 


JT. F.w.sost, 
_—” GHEMIGAL ENGINEER 


GAS MANUFACTURE, 


P. 0. BOX 243, PHILADELPHIA, PA. 


S. R. DRESSER, 


BRADFORD, PENNSYLVANIA, U. S. A., 























| 


|Patentee and Manufacturer of 
Specialties for Oil and 
Gas Lines. 







AS) se 
Insulating Coupling for Wrought Iron Pipe. Style §. 


Insulating Coupling for Dresser Bell and Spigot Cast Iroe 
Pipe. Style 6. 


ERT 
Z 


Regular Sleeve. Style 2. 


———EE —oe 
y/ oe 


i] -_ 





Clamps for Cast Iron Pipe. Styte 4, 


Pipe Couplings, Sleeves, Clamps, Crosses, Tees and 
Ells. 


—$<<>—_—__—_ 


My Insulating Coupling prevents the destruction of pige 
by electrolytic action, in either water or gas lines. 


SEND FOR CATALOGUE, 













1, Wet your consumers. Please do. 





WHAT A PLEASURE IF. IS! 


To please your consumers. What pleases them pleases you. Steward 
Burners please everybody. Won’t you please give us the pleasure of pleasing 


0. MW. STEWARD MFG. C0, Est. 1876, CHATTANOOGA, TENN. 
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LLOYD GONOTRUGTION COMPANY, 


DETROIT, MICH. 


GAS WORKS 
BUILDERS. 











DELLER HAND PIPE TOOLS. 


HAND TAP. HAND REAMER. 


c—1018. c—1019. 


While it takes good steel to make good tools, it also takes good tempering to~ utilize the good 
qualities of the steel. 


Mueller Hand Reamers and Taps are made of good steel. In addition they are tempered by a 
process which gives the steel its proper hardness and assures the long life of the tools. 


Mueller Hand Reamers and Taps have the cutting edges properly relieved so that they can operate cleanly and easily, and the machine work and gauging is 
to accurate standard. They are made in all sizes from \& to 3-inch. 


Each tool is carefully inspected, is given a working test as near like actual service use as possible, bears the Mueller trade mark, and is unconditionally 
guaranteed. : 


We also make tapping machines, gas cocks and meter connections for gas works’ use. Catalogues upon application. 


Mueller Hand Pipe Tools are on exhibit in 
the Palace of Manufactures, World’s Fair. 


H. MUELLER MFG. GO., - DECATUR, ILL, U. S. A. 
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ROOTS’ A. EXHAUSTERS 


As further evidence of the superiority of our Gas 
Exhausters, we are pleased to announce to our 
friends that we have received the grand prize and 
gold medal from the World’s Fair management, 
covering our machines, as the best of their class. 


P. iH. & F. M. ROOTS COMPANY, 


HOME OFFICE, Connersville, Ind. 
NEW YORK OFFICE, No. 120-122 Liberty St. CHICAGO OFFICE, No. 1547 Marquette Bldg. 



































NOTICE TO GAS COMPANIES. 


If you have not already received our new rental 
proposition to gas companies on Compton Gas 
Boosters, write us and you will receive full par- 
ticulars by return mail. We pay liberally for 
boosting your gas business. 


AMERICAN HYDRAULIC MOTOR COMPANY, 
116 NASSAU STREET, NEW YORK. 
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GEORGE ORMROD, Mangr. & Treas., Emaus, Pa. 
JOHN DONALDSON, Prest., Betz Bldg., Phila., Pa. 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 


| 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Algo, FLANGE PIPE, LAMP POSTS, Etc. 











GAS TAPPING MACHINES 










—FoR— 


Drilling and Tapping 


WITHOUT ANY ESCAPE OF 
GAS. 


Compact. 


Sice of Combination Drills 
and Taps % te 4-inch. 
Machines Sent to any Gas 
Compa rio 


Send for age 


oi Linh 


DAYTON, 0. 


THE ECONOMICAL 
CAS APPARATUS CONSTRUCTION 
COMPANY, LIMITED, 


Consulting Engineers. 


Builders of UP-TO-DATE 
Machinery and Appliances} ~ —— 
for Coal and Water Gas 
Plants. 


PLANS, 
SPECIFICATIONS 
AND ESTIMATES 
PREPARED. 





AMERICAN OFFICE: 
269 Front St., East, Toronto, Canada. 


GEORGE R. ROWLAND, 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


Drawings, Specifications a ont Grttenates Camntched § for the con- 
struction of new works or alteration of - rks. Spec- 





ial attention Spun os Feneubennes Gone 
Office. No. 245 Broadway, N. V City. 


Practical Photometry, 
By William Joseph Dibdin. 
Price, - - - - $3.00. 

FOR SALE BY 
A. M. CALLENDER.& CO., 





Pipe under Pressure 


They are Strong and| S= 


WARREN FOUNDRY AND MACHINE CO., 


Established 1856. Works at Phillipsburgh, N. J. 


Cie CAST IRON WATER AND GAS PIPE, 


FRoM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 





Flange Pipe for Sugar House and Mine Work. Branohes, Bends, Retorts, etc., etc. 











ene 














ko LEAKY JOINTS IN’ TT IN IVERSAL PIPE. 










Specially adaptable for— 


* High and Low Pressure Gas Mains. 
cf High and Low Pressure Water Mains. 


WRITE FOR PRICES. 


CENTRAL" FOUNDRY COMPANY - - - IIG Nassau Street. New York City. 
CHARLES MILLAR & SON CO.. fag tines 28 


116 Nassau Street, New York City 





es 
su 
=< 


et 


Re, 


Ze 
se 
ie 
ae 
33.5 
= 


e 
a 
— 
s 
Ss 


UTICA PIPE FOUNDRY CO. 
CAST IRON PIPE and SPECIALS FOR WATER AND ils 


Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. 


SAFETY GAS MAIN STOPPER X COMPANY, 


For Shutting Off Gas in Mains Temporarily 
Any size gas during altera- 
main can be tions and re- 


shut off in 30 s pairs. : : :: 
seconds. : : : STOPPERS SE SENT ON 


sz 
z cs 


Jute, 


























_ Address: SAF SAFETY GAS MAIN STOPPER 2 00,, 108 E. 117th St., New York City. 























Fox HILL FOUNDRY, 


F. FERGUSON ck SON, 
HOBOKEN, N. J. 


FINE OPENING 


GRATE BAR SS 


FOR GAS WOoORHES. 


STATIONARY, SHAKING, DUMPING. 
BARS FOR HAZELTON BOILERS. 






TLINK-BELT 


OPEN ToP CARRIER. 

ESPECIALLY ADAPTED FOR 
HANDLING 

Coal, Coke, Ashes, Stone, Ores, 


Or any heavy or gritty materials, where strength 
and durability are essential. Construc cted i in any 
length or capacity, and to suit Jocal conditions. 


WRITE FOR CATALOG 


oe ly () 













No. 42 Pine Street, New York City. 
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(Copyrighted, 1894, by the AMERICAN METER OO.) 


AMERICAN METER C0. 


ESTABLISHED 1834. [INCORPORATED 1863, 


_ NEW YORK, 
PHILADELPHIA, 


CHICAGO, 
ST. LOUI?, 


SAN FRANCISCO. 











PUBLIC LIGHTING TABLE. 


DECEMBER, 1904. ‘ 






























































'Wwable No. 2. 
4 Table No. 1. | NEW YORK 
“ | oneny 
+ FOLLOWING THE erry. 
S MOON. ALL Nicur 
me | | Liagurine. 
a t Light. | extinguish Light. pov 
he Ta wy cd 
j P.M A.M. 
Thu. 5.10 pm} 2.40 am} 4.20 | 6.10 


Fri. 
Sat. 
Sun. 
Mon. 
‘Tue. 


Wed. 


5.10 3.50 4.20 | 6.10 





] 
2 
3} 5.10 6.00 4.20 | 6.15 
4} 5.00 6.10 4.20 | 6.15 
5| 5.00 6.10 4.20 | 6.15 
6} 5.00 NM} 6.10 4.20] 6.15 
7 | 5.00 6.10 4.20 | 6.15 
Thu. | 8] 5.00 6.10 4.20 | 6.15 
Fri. | 9} 5.00 6.10 4.20 | 6.15 
Sat. }10) 5.00 6.10 4.20 | 6.20 
11 
12 
3 
14 
15 
16 
































Sun. 8.10 6.10 4.20 | 6.20 
Mon. 9.10 6.10 4.20 | 6.20 
‘Tne. 10.10 6.10 4.20 | 6.20 
Wed. 11.00 FQ) 6.10 4.20 | 6.20 
Thu. 12.00 6.10 4.20 | 6.20 
Fri 5|12.50 am} 6.10 4.20 | 6.20 
Sat. |17} 1.50 6.10 4.20 | 6.20 
Sun |18] 2.50 6.20 4.20 | 6.20 
Mon.|19| 3.50 6.20 4.20 | 6.20 
‘Tue. }20] 4.50 6.20 | 4.20 | 6.20 
Wed. 21)NoL.. |NoL. || 4.20] 6.20 
Thu. |22|No L.em| No LL. 4.20 | 6.20 
Fri. (23\NoL.. |Nol. 4.20 | 6.: 

Sat. (24] 5.10 pw) 8.00 pm} 4.20 | 6.5 
Sun, |25] 5.10 9.10 4.20 | 6. 
Mon. |26}| 5.10 10.20 4.20 | 6.2! 
Tue. |27| 5.10 I 1.20 4.20 | 6.2! 
Wed. /28| 5.10 tea ay 4.20 | 6. 

Thu, |29| 5.10 La! 1.40 4.20 | 6. 
Fri. |30| 5.10 2.50 4.20 | 6. 
Sat. 31] 5.10 4.00 4.20] 6 
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TOTAL HOURS LIGHTING 
DURING 1904. 











By Table No. 1. By Table No. 2. 
Hrs.Min. Hirs.Min. 
January ....225.00 | January. ... 423.20 
February. ..205.40 | February. ..367.40 








March..... 187.40 | March... ..355.35 
April .++++169.50 | April. .....298.50 

ere 152.30 | May .......264.50 
Jane ...... 137.20 | June......234.25 


ee 138.50 | July.......243.45 
August ... 151.00 | August ....280.25 
September ..164.40 | September. .321.15 
October. ...191.30 | October .. ..374.30 
November .. 210.30 | November ..401.40 
December. . 237.10 | December. . 433.45 




















Total, yr. .2171.40 | Total, yr...4000.00 
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CHICAGO, Foot of Orieans Street. 
SAN FRANCISCO, 712 Polk Street. 



















PHILADELPHIA, Broad and Arch Streets. 
ST. LOUIS, 712 Roe Building. 


REET: [LIGHTING COMPANY 


-»+» OF AMERICA .... 


cts. WelSbach System 
Of Street Lighting, 


Which includes its specially DESIGNED AND PATENTED BURNER for 
STREET and PARK LIGHTING exclusively. 

Uniformly SUCCESSFUL in 150 Cities and Towns. 

By means of the Welsbach System of street lighting the superiority 
of GAS over electricity for street lighting has been fully demonstrated. 


NEW YORK, 97 Liberty Street. 
BOSTON. 814 Beacon Buliding. 








POINTS OF MERIT: 
Economical, 
Attractive, 
Successful, 
Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPATHA WELSBACH 
BURNER, and thereby supply a uniform light in all localities, 






It is 




















Correspondence Solicited from Gas Companies and Others 
interested in Municipal and Outside Lighting. 













AN underlying principle in business is to show an increase each year---to grow. 
The astute dealer not only seeks to retain this year’s customers, but to attract 
new trade next year. = ——— 
The formula is simple- 


THIS SHIELD ITIS A 
IS THE GUARANTEE 

WELSBACH AND A 
TRADE MARK, PROTECTION. 





Sell The Welsbach Brands. 


The imitation stuff is bad for the customer---which is bad for you. 


The genuine Welsbachs---Burners or Mantles---make satisfied customers-- 
keep customers--MAKE NEW ONES. 


And your profit isn’t merely dollars and cents. 


WELSBACH CO., 


Broad and Arch Sts., PHILADELPHIA. 
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THE UNITED 
GAS IMPROVEMENT 
COMPANY 


For the Period Ending July 3lst, 1904, has been Awarded 
Contracts in the Following Places for 


ftandard fjouble-Superheater Lowe Water (as Apparatus. 








Augusta, Me. _° Tampa, Fla. (3d contract). 

Bangor, Pa. Westchester, N. Y. (3d contract). 

Woonsocket, R. I. (2d contract). Bridgeport, Conn. (2d contract). 

Brooklyn, N. Y. (4th contract). St. Paul, Minn. (2d contract). 

Cincinnati, O. (2d contract). Harrisburg, Pa. 

Scranton, Pa. (3d contract). Pelham, N. Y. 

New York City (14th contract). Reading, Pa. 

New Haven Conn. (2d contract). Springfield, Mass. (2d contract). 

Watertown, N. Y. Lynn, Mass. (5th contract). 
TOTAL SETS, 1904,. ... . A, e+. +) er 
TOTAL DAILY CAPACIT Yy, 1904, . 950,400,000 cubic feet. 
TOTAL SETS TO DATE,. .. . .. ie a 
TOTAL DAILY CAPACITY, .-... 413, 180, 000 cubic feet. 


The United Gas Improvement: Company, 


Broad and Arch Streets, Philadelphia. 


: ee oe 
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Established 1558. Incorporated 1890. 


Cuas. EF. Gregory, “er¥ ety wa en 
. ABERNETBY, Sec 


).H. Gautier &Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


2=eonm 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


=a 


Cround Fire Clay, Fire Sand and Ground 
Fire Brick in Barreis and Bulk. 
2=eo__- 
SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNAGE 
Brooklyn Fire Brick Works, 


OFFICE AND WORKS: 
88 VAN DYKE ST., BROOKLYN, N. Y. 
MANUFACTURERS OF 


CLAY GAS RETORTS & SET- 








| Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS ..=. 
ntatorect§ FIRE BRICK . . 
RETORT SETTINGS 


Water Gas Cupola Linings, Fire Clay, Etc. 


Proprietors for the U. 8., Coze System of | 
Inclined Benches, 


Estimates Furnished on A ‘ Most Successful | 
Style of 





Also for Free-Firing and Full and Half-Depth Regenerative 
Benches, for Burning either or Co 
in the Furnaces. 


Cor. mencheetee eel bisner Avenues, St. Louis, Mo. 


Established 1845. Reorganized 1902. 


The Kreischer Brick Mfg. Co., 


Manufacturers of the very best 
uality of Clay Retorts, Blocks, 
iles, Settings and Firebrick of 

every description. 


Also Miners and Shippers of Fireclay, Fire | 
Sand, Ground Brick in Barrels. | 


i 
Aromieber Suns, 
GENERAL OFFICES: Park Row Bldg., N. Y. City. 


DEPOT & WAREHOUSES: 639E. 15th St., N.Y. City. 
WORKS: Weber, N. J. 


ee ee 


ERECTION OF 


Modern Coal Gas oe 


With either Horizontal, Inclined or 
ertical RRetorts. - 


( No. 1..Firing horizontal benghes 
with pulverized fuel, with either 
8 or 10 retorts in 1 setting, us- 
ing one furnace for two benches. 
Great saving in labor, fuel and 
life of retorts and settings. No 
elaboration of complex recuper- 
D + ation. 


No. 2. Independent retort set- 
tings, taking all weight from re- 
torts. 

No. 3. Vertical retorts with ver- 
tical charge and discharge. Six- ; 
L teen retorts in one bench. 


i 
at ta 








TINGS, GENERATOR LIN- 


| 
INGS. SPECIALTIES. WORKS : EREISCRERVILLE, STATEN ISLAND, 


OFFICE: 119 E. 23D STREET, NEW YORK OITY. | 





MODERNEBENCH IRONWORK. 


ISAAC C. BAXTER, President. ESTABLISHED 1864. PETER YOUNG, Sec'y and Treas, 


were? tin, JAMES GARDNER, JB., CO., ves og ir 20 nwora: 4 


Successor to WILLIAM CARDNER & SON. 














Fire Clay Goods for Gas Works. 








Bristol’s Recording | T#*0. J. Surra, Prest. J. A. Tayior, Sec. 


PRESSURE A. Lamsa, Vice-Prest, and Supt. 
GAUGE. BALTIMORE 


v= cxirer"RETORT & FIRE BRICK CO. 


EXCELSIOR FIRE BRICK & CLAY 
4 s cords of 
MANUPACTORY A? 


ETORT WORK < 
LOCUST POINT, BALTIMORE, MD. 


WORKS, Perth Amboy, N. we \ : ~ | Gas Pressure. 
Clay Retorts, Blocks & Tiles 


OFFICE, 418 to 422 East 23d St., = in eon 
Clay Gas Retorta; 

FIRE BRICK, FIRE CLAY, 

AND FIRE CEMENT. 


BENCH SETTINGS, 
Our Improved Half and Full Depth 


Fire Brick, Tiles, Etc. 
Benches have been Adopted by 


GEROULD'S IMPROVED RETORT | CEMENT 
Many Gas Companies. 


HENRY MAURER & SON, 


accurate in operation 
and low in price. 


Fully ——— Send for 


THE BRISTOL C0., 


Waterbury, Conn. 
Silver Medal, Parie Exposition. 


GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE. 


Plans prepared and Estimatesfurnished at short notice. 


J. P. WHITTIER, 
238 Java Street, Brooklyn, N. Y. 


MISSOURI FIRE BRICK CO, 


Gas Retorts, Bench Settings, Fire Brick, Cupola Linings, Etc. 
indica, (ST LU 


We are the Exclusive Agents for the Mitchell Patent Benches, Constructed with Half or psd 
Continental Bank, 





A Cement of great value for pat ony OH 
mouth: making a ork joint, 
furnaces cupolas. ‘This 
Economic and thorough in its work. belly wartemeataenok: 
Price List, f-0.b. BLOOMINGTON, INDIANA. 
Poa eg per pound. 


Cc. L. GEROULD, BLOOMINGTON, IND. 


For orders East of Buffalo, N.Y., pa mag Pa.. trelght 
will be paid to these po! 


WALDO BROS., 102 MILE 8T., BOSTON, MASS. 


Sole Agents for New England States. 














ESTABLISHED 
1g82> 


JOHN 
President and ditan Manager. 


Furnaces, to Burn either Coal or Coke, and Arra — for Front or Rear Clinkering. The 
tchell is the Original Coal Firing Bench. also Erect Plain Benches with One to Six 
torts 


"YOUR CORRESPONDENCE IS RESPECTFULLY SOLICITED. 
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- Bronder Patent Stoking Machinery. 


Thilke-Sebap and Three-Rake Charging and Discharging Machines are operating in New York, Newark, 

S N. J., Philadelphia, Worcester, Mass., Mt. Vernon, N. Y., Toronto and Montreal, Canada. 

Four-Scoop and Four-Rake Charging and Discharging Machines are operating in Detroit, Mich. 

These are the only machines that will draw or charge simultaneously 3 or 4 retorts (vertically) and handle 
from 42 to 60 retorts in from 25 to 30 minutes, lid opening and closing and filling of furnaces included. 

Hot Coke Conveyor, Quencher and Steam Exhauster, operating in Toronto, Canada, working in water- 
sealed flue, rollers being protected from heat and grit. 


COAL CRUSHERS, CONVEYORS AND BINS. TURNTABLES FOR MACHINES. 
Labor-Saving Machines for Handling Coal and Coke from Coal Cars to Coke Yard or Bins, a Specialty. 


Contracting HBneginecer and Builder, 
229 BROADWAY, NEW Yorntk. 


CONNELLY IRON SPONGE AND GOVERNOR CO. 


S. F. HAYWARD, Treas. S. P. HAYWARD, Gen. [igr. F. C. SLADE, Engineer. 


|. DESIGN, CONSTRUCTION AND EXTENSION 


a 


COAL AND WATER GAS PLANTS, 
AUTOMATIC BALANCE, HIGH PRESSURE AND SERVICE GOVERNORS, 


ROOTS’ IMPROVED EXHAUSTERS. 


IRON SPONGE FOR GAS PURIFICATION, JONES JET PHOTOMETERS, 
PRESSURE REGISTERS, ETC., 


PLANS AND ESTIMATES FURNISHED COMPANIES CONTEMPLATING BUILDING, EXTENDING OR 
IMPROVING. WIDE EXPERIENCE IN HIGH PRESSURE INSTALLATION. 























395 BROADWAY, NEW YORK. 788 SOUTH CANAL ST., CHIGAGO, ILLS. 











ARTHUR R. CRUSE, President. FRANK FLAVELL, Secretary. AARON E. KEMPER, Treasurer. 


Cruse-Kemper Company, 


PHILADELPHIA OFFICES: Stephen Girard Building. - = WORKS: Ambler, Pa. 


Manufacturers of 


Triple, Double and Single-Lift Gasholders, 


With or Without Metal Tanks, 


Oil and Water Tanks, Purifier Covers, General Plate Metal Work, and Steel 
Water Towers. 


Plans, Specifications and Estimates Promptly Furnished on Request. ————_=_ 











| r r ss Exngineer’s 
RACTICAL PHOTOMETRY, | The'Gas 
= Laboratory Handbook, 


By JOHN HORNBY, F.1.C. 


By WiLLIiAaAmM csoszErPu DIBwoiIN, 











PRICE, $3. FOR SALE BY Price, $2.50. 


A. M. CALLENDER & CO., 42 Pine Street, New York City. A. M. CALLENDER & CO., 42 Pine 8t., N.Y. Cit. 
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JAMES D. PERKINS, President. 


THE PERKINS COMPANY, 


228 and 229 Preduce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 


SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 


BERWIND-WHITE GOAL MINING COMPANY'S 
Qcean Westmoreland Gas Coal. 


_ $TRIGTLY High Grade, .... 
Offices : Carefully Prepared. 


For Gas Making or 
Heavy Steaming. . 








F. SEAV ERNS, Treasurer. 




















- Washington Building, New York. 
Betz Building, Philadelphia. 










































































w) 
A. CG. M. AZOY, General Agent, 1 Broadway, New York. | 
09S. DODDS OODOOOOOOOOOO OOO 
t JEFFREY ELEVATORS FOR ALL KINDS OF WORK. i COAL TAR 
ai nee ra AMMONTA. 
Z HANDLING ~ FOR 0 = 
MACHINERY. CATALOGUE. ) | Third and Enlarged Edition. 
0 ey Si ccs ee, f BY 
; COKE 
, =. THE L GEORGE LUNGE, PhD. 
| : JEFFREY ' Price, $15. For Sale by 
SHAKIN 
° pn tad MFG. , A.M.CALLENDERéCO, : 
' pad 60 - - 42 Pine St reet, New York City, 4 
Bs? ® - ee 
wePOWER Recast * : comer eas tates — 
MACHINERY. U.S. A. ) | For Students in Gas Manufacture. 
0 NEW YORK, 0 Price, $1.25. For Sale by 
0 ASHES pone : A. M. Callemder «& Co., 
HANDLING meeaib. 42 Pine Street, New York City. OR 
MACHINERY. PHILADELPHIA. ee ee 
i ‘ ELECTRIC GAS LIGHTING. 
—— a | V 
i! a 4 ~« seas How to install electric gas igniting apparatus, including the 
—— — jump spark and multiple systems for use in houses, 
churches, theaters, halls, schools, stores or any large build 
* 9 “ . . 
The Gas Engineer’s Laboratory Handbook, {xz s=,'ccrsnt ect ofsutantebaeres we 2, 
By JOHN HORNBY, F.1.C. Price, $2.50, By H. 8S. NORRIE. 
: — Price, 50 cents. Orders may be sent to 
A. M. CALLENDER & CO., 42 Pine St., N. Ye! s. x. caruenpen « co. rar sr.x.t co. A 
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KELLER ADJUSTABLE Sea seem, aL dined Ooeretery. 


“sence THE WESTMORELAND COAL CO. 


Bec. & Supt. rs ae Ae ee | Chartered 1854. 


ee Mines situated on the Pennsylvania and the Baltimore 


POOLE ON FUELS. and Ohio Railroads, in Westmoreland County, Pa. 


THE CALORIFIC POWER OF FUELS. POINTS OF SHIPMENT: 











By HERMAN POOLE, F.C.S. | PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
ee es: | WATKINS (SENECA LAKE), N. Y. 
Second Edition. Price, $3- For Sale by | 
A. M. CALLENDER & CO., 42 pixe Sr, N.Y. Cry. Since the commencement of operations by this Company its well-known 
: | Coal has been largely used by the Gas Companies of New England and the 











i . ; | Middle States, and its character is established as having no superior in gas. 
The Gas Engineer S | giving qualities, and in freedom from sulphur and other impurities. 


Laboratory Handbook, Principal Office, 224 South 3d St., Phila., Pa. 


Ky JOHN HORNBY, F.LC. ‘ 


Price, $2.50. | SUN COMI AN : ; 
<a PRODUCER, REFINER, SHIPPER AND’ EXPORTER OF 
Petroleum and All Its Products. 


Pittsburg, Pa., and Philadelphia, Pa. 























FOR SALE BY 


A M. CALLENDER & CO, 


42 Pine Street. New York City. 


BINDER for the JOURNAL, "MIE SUN OIL CO. 


Gas Oil, Gas Naphtha, 
Refined Oil, Lubricating Oils. 


we Oo., and Pittanurs, Pa. 



































FERROINCLAVE FIREPROOF ROOFING. 


DESCRIBED IN OUR FERROINCLAVE PAMPHLET. 














Price, 81.00. The Brown Hoisting Machinery Co., 
’ A. M. CALLENDER & CO., i2 Pine Street, N.Y. NWew Work. Cleveland. Fitteburs. 


Light, Cheap, Not Injured by Steam or Sulphurous Gases. 




























PRACTICAL HANDBOOK ON 


GAS HNGINHES, 


With Instructions for Care and Working-of the Same. 


By G&G LInBCHRFELD, C.E. 


Trangelated with F’ermisgion ofthe Author, by GEHo. M. R«iICHaMOnND, MM... 





wa_—__PRICE, $1.00. 


A. M. CALLENDER & CO., 42 Pine Street, New York City. 















— ~ ———_—T 
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Principal Office & Works, Waltham, Mass, 


DAVIS & FARNUM MFG. CO., 


WAL THIAM, MASS. 


Boston Office, R’m 18; Valcan Blig., 8 Oliver St. 





Single, Double and Triple-Lift Gasholders of any Capacity. 


Tubular, 





Pipe and Sinuous Friction Condensers of all Sizes. 





Steel Tanks for Gasholders, 


Iron.Roof Frames and Floors, 


Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 





Self-Sealing and Pressed Steel Mouthpiece Lids. 





Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 








BAXTER & YOUNG, 


CONTRACTING AND CONSULTING 
GAS ENGINEERS. 





Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


COMPLETE CAS WORKS ERECTED: 


Artificial and Natural Gas 
Mains Furnished and Laid. 


GAS PROPERTIES PURCHASED. 


OFFICE :. WAYNE COUNTY BANK BUILDING, 
DETROIT, MICH. 








A. E. BOARDMAN, C. E., 
Consulting and Contracting Engineer. 


Particular attention given to Gas, Water and Electric 
Plants. Long and successful experience 
with the problem and practice of 


Filtration for Public Water Supply. 
Edison Building, 42 and 44 Broad St., 


NEW YORK CITY. 


Geo. Shepard Page’s Sons, 
GAS MAGHINERY. 


Cerrespondence Solicited. 
180 Fulton Street, New York City. 





DAVID LEAVITT HOUGH, 
Consulting Engineer 


AND 


CONTRACTOR, 


PARK ROW BUILDING, N. Y. 




















Established 1876. 


National Paint Works. 


PAINTS FOR METAL SURFACES. 


We Sell 65 Per Cent. of Oe Sonelter Paint in the United 
SALES OFFICE : FACTORY: SALES OFFICE: 

Great eae Bidg., Weemegert, 92 Willlam Street* 
hicago. New York City. 








AER MURRAY MANUFACTURING COMPARY, 


; Engineers and Manufacturers 


APPARATUS FOR COAL GAS PLANTS, 


SINGLE AND DOUBLE-LIFT GASHOLDERS 


AND STEEL TANKS, 


Latest Improved 


ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS, 
AMMONIA WASHERS, 


CONDENSING, SCRUBBING # PURIFYING APPARATUS. 


Street Specials and Valves. 


ADDRESS: 


KERR MURRAY MANUFACTURING COMPANY, {°°°",s::""" 





it 
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ee nes HAYWARD & CO. 


BAL TIMORESE, MD. 


| ' 
) Sole 
,  Lessees the 
AAA Wilkinson 


‘Water (jas 
Process. 








flesigners 
and 


‘Builders 
of 


(jas Works. 


PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 


Coal and Water Gas Installations of the Most Modern and Complete Types, 


BENCHES WITH INCLINED RETORTS. 


System Stettiner Chamotte Fabrik, Actien Gesellschaft, of Stettin, Germany. 


GASHOLDERS OF ALL SIZES. 


General Western Agents, THE LLOYD CONSTRUCTION CO., of Detroit, Mich. 

















QUINTARD IRON WORKS, a ra ARTHUR G. GLASGOW, M.E., M.Inst.C E. 
N. F. PALMER, FLUMPHREYS & GLAsGow, 





Foot of 12th St. & East River, New York, CONSULTING ENCINEERS. 
MANUFACTURERS OF BANK OF COMMERCE BLDC., *~ 38 VICTORIA STREET 
; 31 Nassau Street, London, S. W., 
GAS APPARATUS. New York. ‘England. - 


ADVICE AS TO EXTENSION AND RECONSTRUCTION OF 
CAS AND ELECTRICITY PLANT. 


COMPLETE EXAMINATIONS MADE. 
FREDERICK W. FLOYD, Enginoer. PROPERTIES PURCHASED. 


Complete Works Erected. 
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R. D. WOOD & CO. 


200 CHESTNUT STREET, PHILADELPSP 2A... 


-———BUILDERS OF——— 


Cas Power Plants with Producers, 


The best Producers for either Bituminous, 
Anthracite Coal or Lignite. Less labor 
required and less waste than in any other 
Producer. Send for Pamphlet. :-: 
CAST-IRON: PIPE. 


HYDRAULIC TOOLS. HYDRAULIC OPERATING VALVES. 


ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 


TOTAL ROTARY AMMONIA SCRUBBERS SOLD, 


98,806,000 Cu. F"eet Daily Capacity. 
TOTAL WALKER TYPE TAR EXTRACTORS SOLD, 


34,900,000 Cu. F*"ecet Daily Capacity. 
OFFIGE AND WORKS: Bridge and Ogden Streets, Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 




















THOMAS F. ROWLAND, Jn., Secretary & Treasurer. 
West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 


BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 


THE GAS ENGINEER’S LABORATORY HANDBOOK, 


By JOHN HORNBY, F.LC. 


Be pS | - ©. @SB.60. 
A. M. GALLENDER & CO., No. 4 42 Pine Street, New York City 
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THE STACEY MANUFACTURING COMPANY, 


MANUFACTURERS AND BUILDERS OF 


| GASHOLDERS AND STEEL TANKS 


AND ALL IRONWORK AND MACHINERY REQUIRED IN A GAS PLANT. 
Also Oil Storage Tanks, Steel Roofs, Stand Pipes, Etc. 


We also manufacture Lamp Posts, Gas Valves, all size and shape Castings, Etc. 











Makers of Apparatus for THE CHOLLAR PROCESS OF PURIFICATION. 


Plans, Specifications and Estimates Gheerfully Furnished on Request. 


GENERA I OF FICEHS: 


BASTERN SALES AGENT: 
FRANK D. MOSES, 7 North Stockton Street, TRENTON, N. J. 


RITER=-CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 


J. ALEX. MAYERS, 


44 BROAD STREET, NEW YoRHB cCiT'y, 


GAS ENGINEER AND CONTRACTOR 


FOR THE BRBCTION OF 


COMPLETE GAS WORKS 


OR ANY PART THEREOF. 


CORRESPONDENCE PROMPYPTIY ANSWERED. 


1904 DIRECTORY - 1904 


OF AMERICAN GAS COMPANTES. 


Price ee ae (ea oe ee 85.00. 


A. M. CALLENDER & CO, No. 42 Pine Street, New York City. 
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1842 = jeily & Fowler, = 1904 
~ LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


Gasholders 


Single or Telescopic. With or Without Iron or Steel Tanks, 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


mS LOGAN IRON WORKS. 


Brooklyn, N. WY., 


























| 
| 








0,000 cu. ft. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete, with Steel Tanks. 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 


of East New York. The contract was completed and the 





Contractors for 
Complete Works. 


a 
x 
rs 
c 
i=] 
rs 
c 
© 
i) 
° 
4 
© 
£ 
- 
> 
= 
cs 
o 
R 4 
® 
o 
© 
Pa 
a 
s 
> 
x 
c 
CI 
KF 
3 
© 
~ 
9) 
=) 
£ 
« 
. 
© 
B 
° 
=x 
€ 
+. 
= 
> 
ee 
KE 
3 
<£ 
-_ 
‘ 
é 
i 
© 
s 
ra 
c 
© 
= 
i 


Holder was in actual use in 90 days from receipt of order. Capacity of Holder, 50 


from the Union Gas Light Company, 














Do you know That there is from 30 per cent. to 45 per cent. of heat, from coal used in 
making water gas, escaping via the stack valve unless your plant is equipped with 








Do you know That in plants where it has already been installed the saving in fuel has been as high 
as 25 per cent, 
Send for booklet if interested. 


THE CREEN FUEL ECONOMIZER CoO., 


Sole Manufacturers in the United States. MATTEAWAN, WN. Y. 
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Established iss4. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WET AND DRY METERS, STATION METERS AND METER PROVERS. l 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. {Mf 











The amount of gas delivered for 


the coin can be instantly and The gas registered agrees abso- 


positively changed without re- lutely with the amount pur 


moving the meter or replacing 


ay chased by the coin. 
any parts. 














WE HAVE MADE AND SOLD IN THE UNITED STATES 


,| OVER 120,000 OF THESE METERS, 


~ALL OF WHICH ARE GIVING PERFECT SATISFACTION. ia 


Correspondence Solicited. 


561 West Bo great Street, | 51, 53 & 55 Lancaster Street, | Jefferson and Monroe Streets, 
NEW YORK. ALBANY, N. Y. CHICACO. 


‘| THE GONNERSVILLE BLOWER GO., 


MANUFACTURER OF 


ROTARY POSITIVE PRESSURE GAS EXHAUSTERS, BLOWERS AND PUMPS. 


ee errno 








¢ }pe 


bool 












Yo |= 





HORIZONTAL OR VERTICAL, IN CAPACITY RANCING FROM 9,000 to 1,800,000 CU. FEET DISPLACEMENT PER HOUR, 


aed “CONNERSVILLE BLOWER C0., Connersville, Ind, EASTERN SALES OFFICE: 95-97 Liberty St., New York City. 


. ee re cee ee 
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We Have Sold Over 50,000 of Our 


PREPAYMENT GAS METERS 
IN NEW ENGLAND. 


We Have Fitted Up Over 10,000 Idle Regular Meters with Our 


PREPAYMENT ATTACH MEN T. 
Can be Attached to Any Make of Meter. 


NATHANIEL TUFTS METER COMPANY, ‘° ssz.2w sz3i"" 
MARYLAND METER CO., 


BALTIMORE, North and Saratoga Streets. CHICAGO, 88 to 92 Jackson Boulevard 














CONSUMERS’ AND STATION METERS, PRESSURE GAUGES, ETC. 





SPHCIAL ATTENTION GIVEN TO ALL REPAIR WORE. 
e 


“Elave you Seen our Complaint Meter?” 














‘We will furnish meters with the Beal Straight Reading Index, when 
desired. Either regular or prepayment Repairs changed to straight 
reading. Write for terms. 


KEYSTONE METER CO., Royersford, Pa. 








DETROIT STOVE WORKS 


“Largest Stove Plant in the World” 


MANUFACTURES AND SELLS 


DETROIT JEWEL GAS APPLIANCES 


FOR COOKING and HEATING, 


All about which is told in a fine and strictly “to-the- 
point” catalog, sent upon request to Gas Companies. 


DETROIT, MICH. CHICAGO, ILLS. 
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AMERICAN METER CO.. 


NEW YORK, sr. cours, PHILADELPHIA, san Francisco, CHICACO, 


Wet and Dry Gas Meters, Station Meters, Meter Provers, 
Photometrical Apparatus, Gauges, 


PREPAYMENT METERS, 


REGULAR METERS REFITTED WITH PREPAYMENT ATTACHMENTS. 


HELME & McILHENNY, 


HDstablishead i848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete, 


a METERS REPAIRED... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT _ ATTENTION. CORRESPONDENCE SOLICITED, 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 





























Special Attention given to Repairing NIETERS of all Makes. 





FACTORY AT ERIE, PA. 








BSTCEREPTsS FROM DECISIONS 


—OF THE— 


BOARD OF GAS COMMISSIONERS of the COMMONWEALTH OF MASSACHUSETTS. 


Mra, E. H. Yor«keg, New Haven, Conn., Dec. 1, 1898. 

Dear Sir :—I am in receipt of a copy of ‘‘ Excerpts from the Decisions of the Board of Gas Commissioners,” which is a handy compila- 
tion in book form of extracts from the most recent decisions of the Gas Commission of Massachusetts. 

I note that most of these extracts are broad and safe-guiding precepts, which apply with equal force to one Company as to another. 
The 18 years’ existence of the Board of Gas Commissioners with its unusual opportunities for acquiring information, have justly made it a 
high and safe rom in all matters pertaining to the management, obligations, and rights of Gas Compagies. Your little book will serve as 
a valuable reference library in settling legal complications which often arise between a Gas Company and its customers. : 

Yours truly, (Signed) F. C. SHERMAN, Superintendent. 








A 28-page Pamphlet containing the cream of this Board’s decisions as to the proper managemert of Gas Companies. 
Compiled by E. H. YORKE. Price $1.00. Address 


A. M. CALLENDER & CO., : No. 42 Pine Street, New York. 

















ee 
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BEFORE. AFTER. 





This is a photograph of a light regular | This is the same meter after it has been | 
meter out of a lot of meters received repaired and converted into 

from the Coatesville Gas Co., Coatesville, a new guegaguadht 

Pa., to be repaired and converted into 

prepayment meters. meter. 





lf you have some ordinary meters to be repaired, send them to us 
and let us repair and convert them into prepayment meters. 
They will be a source of satisfaction and profit to you. 


JOHN J. GRIFFIN & Co. 


$5183 TO 1521 RACE STREET, 


me NEW YORK. PHILADELPHIA. states") ping gil 





OVER 170,000 OF THE POSITIVE PREPAYMENT METERS ARE IN USE IN 
THE UNITED STATES, 


- SEND FOR OUR BOOKLET, 








